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Heterocyclic Ether Substituted ImidazoqniBoluies 

Field of the Inv»n«<«« 

This invention relates to imidazoquirolme compounds 
heteiocycle or heteroaiyl functionality at the 1-position. and to phannaceutical 
convositionscoalainingsuchcompounds. A ferther aspect ofthis invention iclates to the 
«8e of these conipounds as inimimcmoduhtfon. inducing cytokm^^ 
aninia^ and m the treatment of diseases, inctoding viid and neop^^ 

Backgroimii of the TnyenHAn 

Hic fiist reliable report on the lfl^-ia>idazo[4.5-c]quinoline ring system. Backman 
ct al., Lfirfc^hea. 15. 1278-1284 (1950) describes the synthesis of HtHnethoxy-S- 
quinolinyl>2-methyl. W.inudazo[4.5^]quinoline for possible use as an antimalarial 
agent Subsequently, synflieses of various substituted lfl--imida2o[4.5-c] quinolines were 
Imported. F'>rcxample.Jainetal..IJ^edjasall.pp.87-92(1968).syndiesi2edtto 
compound l-(2<4i)iperidyi)ethyl>l/r-hnida2o[4.5-c]quinoline as a po^^^^ 
anticonvulsantandcaidiovasqdaragent Also. Banmovetal.,ascm.Ais. 85. 94362 
(1976). have reported several 2-oxoimidazD[4.5-c]quinoline8. and Beienyi et al.. L 

HeteipqfylipQwm 18, 1537-1540 (1981). have reported certain 2.oxoimidazo[4.5. 
c]quinoIines. 

Certain l/r-iniida2o[4.5-c]quinolin-4^ffliine8 and L and 2.sub8titiitBd derivatives 
thereof were kter found to be uscfW as antiviral agents, bronchodilatoni and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4.689.338; 
4.698.348; 4.929.624; 5.037.986; 5.268.376; 5.346.905; and 5.389.640. all of which are 
incorporated herein by refiaence. 

Ihere continues to be interest in the imidazoquinoline ring system. Certain IH- 
imidaa)[44-c] naphthyridinc^Umines. IH-imidazo [4.5.c] pyridin.4wunincs. and IH- 
fanida2o[44-<l quinolin4^unines having an ether contaming substituent at Ae 1 position 
aie known. These are described mU.S. Patent Nos. 5.268376; 5.389.640; 5.494.916; and 
WO 99/29693. 
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There is a contbuing need for compounds that hav the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that axe useiul in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, S-c]quinoUne-4- 
amine and tetFahydroiniidazo[4, 5-c]quinoline-4-amine compounds that have an eflier 
containmg substituent at the l-position. The conqK>unds are described by Formulas (I), 
(II)»(III)fmd(I\0> which are defined m more detaO»{/^ These compounds share the 

10 general stnictural formula 




wherein X, Ru R2, and R are as defined herein for each class of compounds having 
15 Foraiulas (I), (II), (III) and (IV). 

The compounds of Formulas (0, (H), GH), and (IV) are useful as unmunc 
response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate tiie immune response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors diat are 
20 responsive to such changes iii the immune response. 

The invention further provides pharmaceutical compositions containing the 
immune response modifying compoimds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
• an animal by admimstering a compound of Foraiula (I), (II), (HI), or (IV) to the animal. 
25 In addition, the invention provides methods of synthesizing the compounds of the 

invention and intermediates useful in the synthesis of these compounds. 
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Detailed ng^ti^Hptioii of th^ Tnvi>t,rtn» 

As mentioned earKer, we have found certain compounds that mauce cytokine 
biosynthesisandmodifytheimmuneresponseinanm^ Such compomids are 
represented by Formulas (1), (II). (m), and (IV), as shown below. 

Imidazoquinoline compomids of the invention, which have ether and heterocyclyl 
orheteioarylfunctionaKty atthe Nposition are represented by Formula (I): 




wherein: Xis-CHRj-.-CHRj^iIkyl-.or-CHRa-alkenyls 
Ri 18 selected from the group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
-R4r- heteroaiyl; and 
-R4r-heterocyclyl; 
Ri is selected from the group consisting oft 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryt 

-hetBTOkryl; 

-heterocyclyl; 

-alkyl-Y-aBcyl; 

-aUtyl-Y-alkeriyl; 
-alkyl-YHttyl; and 

- aUcyl or alkenyl substituted by one or more substituents selected 
from Ae group consistii^ of: 
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-OH; 
-halogen; 
-N(R3)2; 
-CON(R3)2; 

5 -CO-CMoalkyl; 

-CO-O-CMoalkyl; 

-N3; 

-aryl; 

-heteioaiyl; 

10 -heterocyclyl; 

-CO-aiyl; and 
-CO-heteioaiyl; 

R4 is alkyl or alkenyl, which may be inteirupted by one or more -O- 
15 groups; 

each R3 is independently H or Cmo aOgrl; 
each Y is independently -O- or -S(0)o-r; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
20 alkyU Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 

or a pharmaceutically acceptable salt thereof. 

The invention also provides imidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
25 alkynyl group and a heterocyclyl or heteroaryl group. These compounds are represented 
byFonnula03): 
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25 



X-0-(CH2),.,a-C=C— R,o 
(H) 

5 wherein: X is -CHRj-. -CHRs^iIkyl., or-CHRs-alkeiiyl-; 

Rio is selected fiom fto gioiq) consistiiig of heterouyl and 
is selected fi»m fte gnnq) consisting of: 
-iQrdiogen; 
-alkyl; 

10 -alkenyl; ' 

-aiyl; 

-heteroaiyl; 
-heteiocyclyl; 
-alkyl-Y-alkyl; 
•5 -attyl-Y-alkeiQrl; 

-alkyl-Y-aiyl; and 

-aDcjd or alkeiQrl substituted Iqr one or more substituente setected 
fiom tfae.gnnq) consisting o£ 
-OH; 
-halogen; 

-CO-N(R,)i: 
-CO-C,.,o alkyl; 
•CCt-O-Cwo alkyl; 
-Nj; 
-aiyi; 

-heteroaiyl; 
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-heterocyclyl; 
-CO-aiyl; and 
^ -CO-heteroatyl; 
n is 0 to 4; 

5 each Ra is independently H or Cmq alkyl; 

each Y is independently -O- or -S(0)(w-; and 

each R present is independently selected from Ifae group consisting of Cmo 
alkyl, Clio aUcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt Ifaereofl 

10 

The invention also includes tetrahydioimidazoquinoline compounds that bear an 
ether and heterocyclyl or heteroaryl containing substituent at tiie 1 -position. Such 
tetiahydroimidazoqdnoline compounds are represented by Formula (US): 




15 



X-O-Ri 

m 

wherein: X is -CHRj-, -CHRa-alkyU, or -CHRj-alkenyl-; 
Ri is selected from the group consisting of: 
-heteroaryl; 
20 -heterocyclyl; 

-Rr- heteroar^; and 
-Rr-heterocyclyl; 
R2 is selected from &e group consisting of: 
-hydrogen; 
25 -alkyl; 

-alken34; 
-aiyl; 
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-heteroaryl; 

-heterocyclyl; 

-alkyl'.Y-alkyl; 

-alkyUY-alkenyl; 

-alkyl-Y-aiyl;and 

- alkyl or alkenyl substituted by one or more substituents selected 
fiom the group consistiog ofi 

-OH 

-halogen; 

-C0.N(R3)a; 
-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N3; 
-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-Caaryl; and 
-CO-heteioaiyl; 

is alkyl or alkenyl, which may be intemzpted by one or more -O- 
groups; 

each R3 is independently H or Ci-ioaDcsd; 
each Y is independenfly -O- or (O)©^-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alicjrl, C|.io alkoxy. hydroxy, halogen and tiifluorome%l; 
or a phannaceuticany acceptable salt thereof. 
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An additional class of inttnime response modifying compounds of the invention aie 
tetiahydxpimidazoquinoline compounds that have an edier containing substituent at dse 1- 
position, wheie the ether containing substituent also contains an alkynyl gioup and a 
heteroc^clyl or heteroaiyl group. These compounds axe represented by Formula (IV): 




(CH2)i-i(r— C=CRio 



(IV) 

wherein: X is -CHR3-, -CHRa-aOcyK or -CHRa-alkenyl-; 

Rio is selected fiom the group consisting of heteroaiyl and heterocyclyl; 
10 Ri is selected from the group consistbig o£ 

-hydrogen; 
-alkyi; 
-alkenyl; 
-aiyl; 

15 -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-aUcyl-Y-aryl; and 

20 -alkyl or alkenyl substituted by one or more substituents selected 

fiom die group oonsistiiig of: 
-OH 
-halogen; 

25 -C0-N(Rj)2; 

-COCi.ioallqrl; 
-CO-O-Ci-ioaftyl; 
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20 



25 



30 



-Nj; 
-aryl; 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 

-CO-heteioatyl; 
each is mdependentty H or Cuio aUgd; 
each Yis iiidependentfy-0-<ff-5(0)o^; 
iiis0to4;aad 

each R present is independently selected fiom the group consisting of C,.,o 
aUcyl, Cmo alkoxy, hydroxy, halogen and trifluoromeaiyl; 
or a phannaceuticaHy acceptable salt fljereo£ 

Preoamtinn of the Cninpounds 

Compoimds of the invention can be prepared according to Reaction Scheme I 
where R, Rj, X and n are as defined above and R„ is alkyl substituted by a heteroaryl 
group wherein the heteroaryl group may be unsubstituted or may be substituted as defined 
ir^a or K„ is substituted heteroaryl as defined mfra wife the proviso that if R„ is 
substituted heteroaryl at least one substituentis a strong electron withdrawing group 
located ortho mpara to fee etiier bond. 

In Reaction Scheme I a 4-amino-l^-nnida2o{4,5.<Jquinolin-l.yl alcohol of 
Fonnula X is alkylated with a halidc of Formula XI to provide a W.Hnida2o(4.5. 
^]quinolm-4-amine of Formula XO which is a subgenus of Formula I. Ihealclhol of 
Formula X is reacted wifli sodium hydride in a suitable solvent such as 
dimethylformamidetoform an alkoxide. The haHde is tijen added to the reaction mixture. 
The reaction can be carried out at ambient temperature or witii gentle heating (-50T) if 
desired. The product or a pharmaceuticaUy acceptable salt thereof can be isolated using 
conventional metiiods. 

Many compounds of FonnuU X are known, see for example Gerstw. U.S. Patent 
No. 4.689.338 and Gerstw et aL. U.S. Patent No. 5.605.899. the disclosures of which are 

incorporated by reference herein; others can readily be prepared using tawwn synl^ 
routes, see for example. Andre et al. U.S. Patent No. 5.578.727; Gerster. MS. Patent No. 
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5,175^96; Nikolaides et al., U.S. Patent No. 5,395,937; and Geister et al., U.S. Patent No. 
5,741,908, the disclosures of whjch are mcorporated by referaace herein. Many halides of 
Fonnula XI are commercutily available; odiers can be readily prepared using known 
synthetic methods. 

5 

Reaction Scheme I 




XI XII R^^ 



10 Compounds of the invention can also be prqpared accbtding to Reaction Scheme n 

where R, Ra, Rii> X and n are as defined above. 

In step (1) of Reaction Scheme II tiie hydroxy group of a lfr-imidazo[4,5- 
c]quinolin-l-yl alcohol of Fonnula Xm is protected with a benzyl group. The alcohol of 
Formula XIH is reacted with sodium hydride in a suitable solvent such as N J^- 

1 5 dimethylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XIV. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XEU are known, see for example. 
Gerster, U.S. Patent 4,689^38; others can readily be prepared using known synthetic 
routes, see for example, Goster et al., U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 

20 No, 5,175,296. 

fa step P) of Reaction Scheme n a compound of Fonnula XIV is oxidized to 
provide a l/f-unidazo[4,5-c]qumoline-5N-oxide of Formula XV usmg a conventional 
oxidiang agent capable of formmg N-oxides . Preferably a solution of a compound of 
Formula XIV m a suitable solvent such as chloroform or dichloromethane is oxidized 

25 using 3-chloroperoxybenzoic acid at ambient temperature. 

In step (3) of Reaction Scheme n a l^-imidazo[4,5-c]quinoline-5N-oxide of 
Fomiula XV is chlorinated to provide a 4-chloro-l/f-imidazo[4,5-c]quinoline of Formula 
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XVI. Preferably a solution of a compound of Formula XV in a suitable s Ivent such as 
toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme II a 4-chloro-lff-imidazo[4,5-c3quinoline of 
Fonnula XVI is reacted with phenol to provide a 4-phenoxy-lif-imidazo[4,S*c]quinoline 
5 of Formula XVn. The phenol is reacted witfa^odium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is flsen reacted at an elevated tempetature 
with a compoimd of Fonnula XVL 

In step (5) of Reaction Scheme n die benzyl protecting group is removed fiom a 
compound of Formula XVn to provide a 4-phenoxy-l/f*imidazo[4,S-c]quinolin-l-yl 

10 alcohol of Formula XVm. The reaction is preferably carried out by adding triflic acid in a 
controlled fashion to a solution of a compound of Formula XVn in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme II a 4-phenoxy-lif-imidazo[4,5-c]quinolin-l-yl 
. alcohol of Fonnula XVm is alkylated with halide Hal-Rn to provide a 4-phenoxy-l//- 

IS imidazo[4^-c]quinoliii-l-yl ether of Fonnula XDC The alkoxide of a compound of 
Formula XVin is formed by adding the alcohol to a biphasic mixture of aqueous 50% 
sodmm hydroxide and an inert solvent such as didiloromelhane in ttie presence of a phase 
transfer catalyst such as benzyltrimedilammonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

20 In step (7) of Reaction Scheme n a 4-phenoxy4i7-unidazo[4^-c]q[uiM 

ether of Formula XDC is aminated to provide a 1 j^-imidazo[4,5-c]quinolin'4-amine of 
Formula XII which is a subgerius of Formula L The reaction can be carried out by 
combining a compound of Formula XIX with ammonium acetate and heating the resultu^ 
mixture at ~1 50%. The product or a pharmaceutically acceptable salt thereof can be 

25 isolated using conventional methods. 
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Reaction Scheme n 




5 Tetiahydroiinidazoqiuiiolines of the mvention can be prepaied according to 

Reaction Scheme m where R, R2, Rn , X and n are as defined above . 

In Reaction Scheme III a 4-amino-6 J,8,9-^trallydro-l/^^midazo[4,5-c]quinolin-^ 
yl alcohol of Fonnula XX is alkylated with a halide of Fonnula XI to provide a 6,7,8,9- 
tetrahydxo-I^-imidazo[4,S-c]quinolin'4-amine of Fonnula XXI which is a subgenus of 

12 
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Fonnula m. The alcohol of Fonnula XX is reacted with sodium hydride in a suitable 
solvent such as N,N-dimethyIfonnamide to foim an alkoxide. The alkoxide is then 
combined with the halide. The leaction can be earned out at ambient temperature. The 
pioduct or a phaimaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Many tetrahydro-l/f.imida2»[4,5-c]quinolines of Formula XX are known, see for 
example, Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using known 
synthetic methods, see for example, lindstrom. U.S. Patent No. 5,693,81 1; the disclosures 
of which are incorporated by reference herein. 



Reaction Scheme m 




Compounds of the invention can be prepared according to Reaction Scheme IV 
where R, I^, X and n are as defined above andRu is aheteroaryl group which may be 
unsubstituted or substituted as defined 

In step (1) of Reaction Scheme IV a l/r-imidazo[4,5H:]quinolin-l-yl alcohol of 
Fomiula Xm is alkylated with a halide of Formula XXH to provide a lfl^imidazo(4,5- 
c]qmnolin-l-yl ether of Fomiula XXEDL Tlie conq)ound of Formula XIH and the haUde of 
Formula XXn are combined m a biphasic mixture of 50% aqueous sodium hydroxide and 
a suitable solvent such as dichloromethane in flie presence of a phase transfer catalyst such 
as benzyltrimefliylammonhmi chloride, ITie reaction can be run at ambient temperature. 

In step (2) of Reaction Scheme IV a l£r-imida2o[4,5-c]quinoline of Formula XXm 
is oxidized using the method of step (2) of Reaction Scheme n to provide a IJy. 
imida2o[4,5-c]quinoline-5N-oxide of Formula XXIV. 
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In step (3) of Reaction Scheme IV a l/f-ixmdazo[4,5-c]quinoUn -5N-oxide of 
Foimula XXIV is reacted with trichloroacetyl isocyanate to provide a l/F-imidazo[4,S- 
clqiiinolin-4-yl acetainide of Fonnula XXV. Preferably the isocyanate is added in a 
controUed fiishion at ambient temperature to a sohition of the SN-oxide in a suitable 

5 solvent such as dichloromethane. 

In step (4) of Reaction Scheme IV a l/f-imidazo[4,5-c]quinolin-4-yl acetamide of 
Formula XXV is hydiolyzed to provide a lJ7-unidazo[4,5-c]quinolin-4-anune of Formula 
XXVL Tlie hydrolysis can be carried out by conventional methods preferably by treating 
a solution of a compound of Formula XXV in metiianol with sodium methoxide. 

10 In step (S) of Reaction Scheme IV liif-imidazo[4,5-c]quinoIin-4-amine of Formula 

XXVI is coupled with a halide of fonnula Hal-Ri2 using a transition metal catalyst to 
provide a IH-imida2o[4,5-c]quinolin-4-amine of Formula XXVn which is a subgenus of 
Formula CL Preferably a compound of Fonnula XXVI is combined with tiie halide in tiie 
presence of copper (I) iodide, dicUotobis(triphenylphosph]iie)palladium(II), and excess 

15 trieihylaniine in a suitable solvent such as N^-dimethylformarnide or ace The 
reaction is preferably carried out at an elevated temperature (60-80^. The product or a 
phaimaceutically acceptable salt thereof can be isolated using conventional metiiods. 

20 



25 



30 
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Compounds of tbe invention can be prepared according to Reaction Scheme V 
'^oe R. Rj. R.2. X and n are as defined above and BOC is /ert-butoxycarbonyL 

15 
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In step (1) of Reaction Scheme V the amino group of a lif-iniida2o[4,5-c]quinolin- 
4-anune of Formula XXVI is piotectedydfiirerr-butoxycaib nyl groups. A compound of 
Formula XXVI is combined wiA di-terf-butyl dicaibonate in a suitable solvent such as 
NJN*dimethylfonnamide in the presence of 4-(dimetbylam]no)pyridine and trietfaylamine. 

5 The reaction is carried out at an elevated temperature (80-8S^). 

In step (2) of Reaction Scheme V a protected li7-imidazo[4,5-c]quinolin-4-«niine 
of Formula XXVm is coupled with a halide of formula Hal"Ri2 using a transition metal 
catalyst to provide a protected lH-irnidazo[4,S-c]quinolin-4-anune of Formula XXIX. 
Preferably a compound of Formula XXVm is combined mtfa the halide in the presence of 

10 copper (I) iodide, dichlorobis(triphenylphosphinc)panadium()T), and excess triethylamine 
in a suitable solvent such as N^-dimediylformamide or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80*X2), 

In step (3) of Reaction Scheme V the protecting groups are removed by hydrolysis 
under acidic conditions^ to provide a l/f-imidazo[4,5->c]quinolin-4-amine of Formula 

IS XXVn which is a subgenus of Formula n. Preferably a compound of Formula XXDC is 
treated with trifluoroacetic acid in a suitable solvent such as dicfaloromethane. The 
reaction can be run at ambient temperature or at a reduced temperature ((fC). The product 
or a pharmaceutically acceptable salt thereof can be isolated using conventional methods. 
In step (4) of Reaction Scheme V fte alkyne bond of a protected lfr-imidazo[4,5- 

20 c]quinolin-4-amine of Formula XXDC is reduced to provide a protected lff-imidazo[4,5- 
c]quinolin-4-amine of Formula XXX. Preferably, the reduction is carried out using a 
conventional heterogeneous hydrogentation catalyst such as platinum oxide, platinum on 
carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as methanol. 

25 In step (5) of Reaction Scheme V the protecting groups of a compound of Formula 

XXX are removed in the same manner as in step (3) to provide a lH-imidazo[4^- 
c]quinolin-4-amirieofFormuk XXXI which is a subgenus of Formula L The product or a 
pharmaceutically acceptable salt fliereof can be isolated using conventional mefliods. 
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Reaction Scheme V 




R12 

Compounds of the invention can be prepared according to Reaction Scheme VI 
where R, Rj, R^, X and n are as defined above and CBZ is benzyloxycarbonyl. 

In step (1) of Reactiaci Scheme VI the amino group of a l^-imidazo[4,5- 
c]quinoliii-4-amine of FOTniOa XXVI is protected with benzyloxycarbonyl groups. A 
compound of FormukXXVI is combmed with dBjcnzyl dicaibonate m a suitable solvent 
such as N J^-dimetfaylformamide. The reaction can be canied out at ambient temperature 
or with mild heating (4(rC). 

fii step of Reaction Scheme VI a protected lF-imidazo[4>c]quinoIin-4-amine 
of Formula XXXH is coupled with a haUde of formula Hal-R,2 using a transition metal 
catalyst to provide a protected lfr-imidazo[4,5-<r]quinolin-4-amine of Formula XXXIH. 
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Preferably a compound of Formula XXXII is combined with the halide in the presence of 
copper Q) iodide, dichlorobis(tnphenylphosphine)palladiian(II)t and excess triethylamine 
m a suitable solvent such as N J^-dimethylformamide or acetonitiile. The reaction cin be 
carried out at ambient temperature or at an elevated temperature (40-80^). 

In step (3) of Reaction Scheme VI the protecting groups are removed by hydrolysis 
to provide a 1 A'-imidazo[4,S-c]quinolin-4-amine of Fomiula XXVn which is a subgenus 
of Formula n. Preferably a compound ofFormulaXXXHI is treated with sodium 
methoxide in a suitable solvent such as meflumol. The reaction can be run at ambient 
temperature. The product or a pharmaceutically accq)table salt thereof can be isolated 
using conventional methods. 

In step (4) of Reaction Scheme VI the protecting groups of a compound of 
Formula XXXIII are removed by hydrogenolysis and the alkyne bond is reduced to 
provide a lH-imidazo[4^-c]quinolin-4-aniiiie of Formula XXXI which is a subgenus of 
Formula L Preferably, the hydrogenolysis/reduction is carried out using palladium 
hydroxide on carbon. The reaction can convenientiy be carried out on a Parr apparatus in 
a suitable solvent such as metiianol. The product or a pharmaceutically acceptable salt . 
thereof can be isolated using conventional melhoda. 
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Keaction Scheme VI 




1-10 



10 



Compounds of the invention canlie prepared according to Reaction Scheme VH 
where R, R|, X and n are as defined above. 

In step (1) of Reaction $cheme VH a 2.4-dichloro-3.nitioquinoline of Formula 
XXXIV is reacted wM. an amine of FonnuU R,-0-X-NHi to provide a 2-chlon>-3- 
nitioquinolin-4-amine of Fomiula XXXV. Hie reaction can be carried out by adding the 
amine to a solution of a compound of Formula XXXIV in a suitable solvent such as 
cHorofonnordichlorometbaneandoptionaDy heating. Many quinolines of Fonnula 
XXXIV are known or can be prepued using known synthetic methods (see for example. 
Andre et al.. U.S. Patent No. 4^88.8 15 and references cited therein). 
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In step (2) of Reaction Scheme VH a 2-chloio-3-nitroquinolin-4-amine of Formula 
XXXY is reduced to piovide a 2-chIoioquinoline-3,4-diamine of Formula XXXVI. 
Preferably, the reduction is carried out using a conventional heterogeneous hydrogenation 
catalyst such as platinum on carbon or palladium on caibon. The reaction can 
conveniently be carried out on a Parr apparatus in a suitable solventsuch as isopropyl 
alcohol or toluene. 

In step (3) of Reaction Scheme VII a 2-chloroquinol]ne-3,4-diamine of Formula 
XXXVI is is reacted widi a caxboxylic acid or an equivalent ftereof to provide a 4-chloro- 
li/-imidazo[4,5-c]quinoline of Formula XXXVn. Suitable equivalents to carboxylic acid 
include orthoesters, and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent 
is selected such that it will provide the desired R2 substituent in a compound of Fonnula 
XXXVIL For example, triethyl orthoformate will provide a compound where R2 is 
hydrogen and triethyl orthoacetate will provide a compound where Ra is methyl. The 
reaction can be nm in the absence of solvent or in an inert solvent such as toluene. The 
reaction is run with sufficient heating to drive off any alcohol or water form 
byproduct of the reaction. Optionally a catalyst such as pyridine hydrochloride can be 
included. 

Alternatively, step (3) can be carried out by (i) reacting die diamine of Fomuda 
XXXVI with an acyl halide of Formula R2C(0)Q and flien (ii) cyclizing. In part (0 the 
acyl halide is added to a solution of the diamine in an inert solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
pait (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably &e product of part (i) is refluxed in ethanol in the presence of an excess of 
triediy lamine or heated with methanolic ammonia. Alternatively, if step (Q has been run in 
pyridine, step (ii) can be carried out by heating the reaction mixture after analysis indicates 
that step (i) is complete. 

In step (4) of Reaction Scheme Vn a 4-chloro-Ur-imidazo[4,5-c]quinoline of 
Fomiula XXXVn is aminated to provide a lfr-nnidazo[4,S-c]quinolm-4-anune of 
Fonnula 1. The leaction is carried out by heatmg (e.g.,125-17SK^ a compound of 
Formula XXXVII under pressure in a sealed reactor in Ifae presence of a solution of 
ammonia in an aOcanol. The product or apharmaceudcally acceptable salt tiiereof canbe 
isolated using conventional methods. 
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Compounds of flie invention can be piqnied acceding to Reaction Scheme Vm 
where R, R], R], X and n aie as ddSned above. 

In Reaction Scheme Vm a l/^imidazo[4.5-c]quinolm.4-amine of Fonniila 
XXXVm is aUgrlated witfi a halide of Formula XXXDC to provide a Lff-inudazo[4^- 
c]quinolin-4-aminfi of Formula L The compound of Formula XXXVm is reacted with 
sodium hydride in a suitable solvent such as N^-dimefliylfoTmamide. The haUde is then 
added to the reaction mixture. ITie reaction can be carried out at an elevated temperature 
(-100^. Alkyiation occurs at both the N' and thc N^ nitrogens; however, the desired 1- 
isomer can be readily sqMuated fiom the 3-isomer using conventional techniques such as 
column chromatogrqiliy and lecrystallizalion. 

Many l/r-iniidazo[44-c]quinolin-4-amines of Formula XXXVIII are known; 
ofliers may be prqwred usiiig known synOetic meftoda. see for example, Gerster, U.S. 
Patent No. 5,756,747 and the references cited Hbaaa. 
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Reaction Schem Vm 




5 Compounds of the invention can be prepared according to Reaction Scheme DC 

where R,R] R2, X and n are as defined above. 

In step (1) of Reaction Scheme K a 4-nitrotetrazolo[l,S-a]qumolia-S-ol of 

Formula XL is chlorinated to provide a 5-chloro-4-nitrotetrazolo[l,5-a]quinoIine of 

Formula XLL Conventional chlorinating agents can be used. Inferably die reaction is 
10 carried outusmg phosphorus oxycUoride in a suitable solvent s^^ 

dimetiiylfonnamide. 4-Nitiotetrazolo[l,5-a]quinolin-5-ol8 of Formula XL are known or 

can be prepared using known synthetic methods (see for example, Gerster, et al., U.S. 

Patent No. 5,741 ,908 and references cited therein). 

In step (2) of Reaction Scheme DC a 5-chloro-4-nitrotetrazolo[l,5-a]qumolinc of 
15 Formula XLI is reacted with an amine of Formula R1-O-X-NH2 to provide a 4- 

nitrotetrazolo[l,5-a]quinolin-5-amine of Formula XLH. The reaction can be carried out by 

adding the amine to a solution of a compound of Formula XLI in a suitable solvent such as 

dichloromethane in tile presence of trieflqrlamine. 

In step (3) of Reaction Scheme DC a 4-mtrotetrazolo[l,5-a]q[uinolin-5-amine of 
20 Formula XLU is reduced using flie metiiod of step (2) in Reaction Scheme VII to provide a 

tetrazolo[l»5-a]quino]in-4,S-diamine of Formula XLIIL 

In step (4 ) of Reaction Scheme DC a tetrazolo[l,5-a]quinotin-4,5-diamme of 

Formula XUn is cyclized using tiie mefliod of step (3) m Reaction Scheme Vn to provide 

a 6/f-imidazo[4,5-c]tetrazolo[l,5-a]quinoline of Formula XUV. 
25 In step (5) of Reaction Scheme DC a 6f/-imidazo[4,5-c]tetrazolo[l ,5-fl]quinolme of 

Fomiula XLIV is reduced to provide a lif-imidazo[4,5-<:]quinolin- 4-amine of Formula L 

Step (5) involves (0 reacting a compound of Formula XLIV wifli triphenylphosphine and 
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(hen (ii) hydrolyang. Part (i) can be carried out by combining a compound of Foimula 
XLIV with triphenylphosphine in a suitable solvent such as U-dichlotobenzene and 
heatmg. Part Cu) involves hydrolysis ofthepnxluct from part (i). ITie hydrolysis can be 
cairied out by conventional methods such as heating in the presence of water or a lower 
aDanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
altoxide. The product or a phannaceuticaDy acceptable salt fliereof can be isoUted i 
conventional mediods. 



Reaction Scheme DC 




TcttalQNdroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme X where R^I^Ri2,XandnarBas defined above. 

In step (1) of Reaction Scheme X a 4-amino^,7.8>tetrahydro-liHniidazo[4.5- 
c]quinoHn-l-yl alcohol of Formula XX la alkylated using the me&od of Reaction Scheme 
m with a halide of formula Hal-(CH2),.,o<MsCH to provide a 6,7,8,9-tetrahydro-Lff. 
imidazo[4,5-c]quinolin-4-ainine of Formula XLV. 

In step (2) of Reaction Scheme X a 6,7,8^-tetrahydro-l/f-imidazo[4,5-c]quinolin- 
4-amine of Formula XLV is coupled using the method of step (5) of Reaction Scheme IV 
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Willi a halide of Fonnula Hal-Ru to provide a 6,7,8,9-tetxahydxo*l£r-nmdazo[4,5- 
<;]quinolin-4-a2nine of Fomnila XLIV which is a subgenus of Fonnula IV. The product or 
a phaimaceutically acceptable sah diereof can be isolated using conventional methods. 

S Reaction Scheme X 




10 Compouxidsofthe invention can be prepared according to Reaction SchenieX^ 

where R, Ri , R2, X and n are as defined above. 

In step (1) of Reaction Scheme XI a 2,4-dihydroxy-3-nitro-6,7,8,9- 
tetrayhydroquinoline of Formula XLVU is chlorinated to provide a 2,4-dichloio-3-nitro- 
6,7,8,9-tetrayhydroquinoline of Fonnula XLVIII. Conventional chlorinating agents can be 

1 5 used. Preferably the reaction is carried out by combining a compound of Formula XLVU 
with phosphorous oxychloride and then heating (55-65**C). Compounds of Formula 
XLVn are known or can be prepared using known synthetic methods (see for example 
Nikolaides et al,. U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XI a 2,4-dichloxo-3-nitro-6j7,8,9- 

20 tetrayhydroquinoline of Formula XLVni is reacted wiA an amine of Formula Rt-O-X- 
NH2 to provide a 2-cliloro-3-nitio-6,7,8,9-tetrahydroquinolin-4-amine of Formula XLDC 
The reaction can be carried out by adding the amine to a solution of a compound of 
Formula XLVm in a suitable solvent such as N,N-dimethylformamide and heating (55- 
65^. 
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In step (3) of Reaction Scheme XI a 2H:hloro-3-mtro-6,7,8,9-tetraliydroqoinolui-4- 
amine of Formula XUX is reacted with phenol using the method of step (4) of Reaction 

Scheme n to provide a 2-phenoxyO-mtro-6 J,8,9-tetiahydroquinolin-4-amiiie of Formula 
L. 

In step (4) of Reaction Scheme XI a 2^henoxy-3-nitro-6,7.8.9-tetrahydroquinolin- 
4-aniine of Fomiula L is reduced using the method of step (2) of Reaction Scheme vn to 
provide a 2^henoxy^J,8^.tetrahydroquinolin-3,4-diamiiie of Formula LL 

In step (5) of Reaction Scheme XI a 2-pheno3qr-6,73,9-tetrahydroquinolin-3,4- 
diamine of Formula U is cyclized using the method of step (3) of Reaction Scheme Vn to 
provide a 4-pheno3gr-«7,8^4elialq^Iro-lir-imida2o[4,5-c]quinoIine of Formula UL 

In step (6) of Reaction Scheme Xf. a 4^heiioxy-6,7,8^-tetrah}Fdio-l^- 
imidazo[4,5-c]quinoline of Formula LH is aminated using flie method of step (7) of 

Reaction Scheme H to provide a 6 J,8,9-tetrahydio-Uf-imidazo[4,5-c]quinolin44mine of 
FormuhllL 
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Reaction Scheme XI 




Hie invention also provides novel compounds useful as intemtediates in the 
synthesis of Oe compounds of Foimulas (I), (II}, (HI), and (IV). These intennediate 
compounds have ^ stnictural Foonulas (V) - (DQ and (XIJV) des^ 
below. 
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One class of intennediate compounds has Fonnula (V): 




(V) 

wherein: X is -CHRj-, -CHRj-alkyK or-CHRa-aDcenyls 
Rj is selected ftom flie group consisting of; 

-heteroaiyl; 

-heterocyclyl; 

-R^-heteroazy^ 

-R4-heten)cycl^; and 

-(CHOi-io-OC-Rio; 
Rx is selected from die group consisting o£ 

-hydrogen; 

-alkyl; 

-aUcenyl; 

-aiyl; 

-heteroatyl; 
-hetetocyclyl; 
-alkyl-Y-allQrl; 
-allgd-Y-alkeiQrl; 
-aDQi-Y-azyl; and 

- alkyl or altenyl substituted by one or more substituents selected 
from the group consisting o£ 

-OH; 
-halogen; 

-CO-N(R3)2; 
-C0-C,.,oalkyl; 
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-CO-O-Ci.ioalkyl; 
-N3; 
-aryl; 

-heteioaiyl; 

5 -hctciocyclyl; 

-CO*aiyI; and 
-CO-heteroaiyl; . 

R4 is alkyl or alkenyl, which may be intBiiupted by one or moie - 
10 groups; 

each R3 is independently H or C\.\o alkyl; 
Rio is heteioaiyl or heteiocyclyl; 
each Y is independently -O- or -S(0)o.2-; 
iiis0to4;ai]d 

IS each R present is independendy selected fitom the group consisting of Cmo 

alkyU Cmo alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutically acceptable salt thereof. 



Another class of intcnnediates are imidazoquino]iae-4^h€noxy compounds of 
20 Fonnula(VI): 




wherein: 



X is -CHRr, -CHRj-alkyl-, or-CHRs-alkcnyls 
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Ri is selected fiom the group consisting of: 
•heteroatyl; 
-heterocyclyl; 
-Rr-hetcroaxyl; 
5 *R4-4ieteiocycl^; and 

-(CH2)i-io-C^-RiO: 
Ri is selected fiom tte group consisting of: 
-hydroger^ 
-alkyl; 

10 -alkenyl; 

-aryl; 

-heteioaiyl; 
-heterocyclyl; 
-alkyl-Y-aUcyl; 
15 ' -alkyl-Y-alkenyl; 

-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
fiom the group consisting o£ 
-OH; 

20 -halogen; 

-CO-N(R3)2; 
. -CO-Cmo alkyl; 
-COO-Cmo alkyl; 

-aiyl; 

-heteroax^ 
-heterocyclyl; 
<»-aryl; and 
-CO-heteroai}^; 

R4 is allgrl or alkenyl, which may be intemipted by one or more -O- 
groups; 
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each Ra is independenfly H or Ci.io alkyU 
Rio is heteroaiyl or heterocyclyl; 
each Y is independently -O- or-8(0)o.r; 
nis0to4;and 

each R present is indq)endently selected from the group consisting of Ci.io 
alkyl, Cmo aOcoxy, hydroxy, halogen and trifluorometfayl; 
or a phannaceutically acceptable salt 4iereo£ 

Another class of intermediate compounds is represented by Formula (VD): 




10 



wherein: Z is NHj or NO2; 

X is -CHR3-, -CHR3-all[yl-, or -CHRs-aDcenyl-; 
Ri is selected fix>m the group consisting o£ 
IS -heteioaxyl; 

•heterocyclyl; 
-lU-beteroaiyl; and 
-R4-4ieterocyclyl; 
R4 is aSkyi or aDoenyl, which may be intemq)tBd by one or more -O- 
20 groups; 

each Ra is independently H or Cmo aO^l; 
n is 0 to 4; and 

each R present is independently selected firom the group consisting of Ct.io 
alkyU Cmo alkoxy, hydroxy, halogen and trifluoromediyl; 
25 or a phaimaceutically acceptable salt thereol 
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(XLTV) 

wherein: X is -CHR3-, -CHRj^IkyK or -CHRj^enyl-; 
Ri is selected from the group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
-R4- heteroaiyl; and 
.R4-4ieterocyclyl; -> . 

Ri is selected from die group consisting of: 
-hydrogen; 
-aDcyl; 
-alkenyl; 
-aiyl; 

-heteroaiyl; 
-hetetocyclyl; 
-alkyl-Y-alkyt 
-allgrl-Y^alkeiiyi; 
-aOcyi-Y^ai^ and 

- alkyl pr alkenyl substituted by one or moxe substituents selected 
fiom the group consisting of: 

■OH; 

-halogen; 

-CO-Ci.ioaDcyl; 
-CO-O-Cmo aDcyt 
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-N3; 

-aiyl; 

^ -heteroaiyl; 

-heterocyclyl; 
-CO-aiyl; and 
-CO-heteioaiyl; 

R4 is alkyl or alkeiiyl, ^ch may be mtenupted by one or more -O- 
groups; 

each Ba is independently H or Clio aDcyl; 
each Y is independently -O- or -S(0)(^2-; 
nis0to4;and 

each R present is independently selected bom the group consisting of Cmo 
alkyU C|.io alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutically acceptable salt diereof . 

An additional class of intermfidiBlB compomids has tihie Formnla (Vni): 




(vni) 

wheiein: X is -CHR3-, -CHRj-alkyl-, or -CHRj-alkei^s 
Ri is selected ftom tte group consisting o£ 
-tetcroaiyl; 
-hetetocyclyl; 
-R4- hetBToaiyl; and 
-Rr-heterocyctyl; 
Ra is selected fiom the group consisting o£ 
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-hydrogen^ 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteioaryl; 
-hetetocyclyl; 
-aBqi-Y-aBcyl; 
-aDcyl-Y- alkenyl; 
-alkyl-Y-aiyl; and 

- allgrl or alkenyl substituted by one or more substitiients selected 
firom the ffoup consisting of: 
-OH; 
-halogen; 

»5 -CO^(R3)2; " 

-CO-Cmo alkyl; 

-CCKX:,.,oa]kyt 

-N3; 

-aiyl; 

20 -beteroaiyl; 

-heterocyclyl; 
-CO-ai^ and 
-CO-heteipaiyl; 

2^ R4 is alkyl or alkenyl, which may be intemrpted by one or more 

groups; 

each R3 is independently H or C^o alkyl; 
each Y is independently -O- or -S(0)<«-; 
n is 0 to 4; 

each R present is indqjendently selected from flie group consisting of Cmo 
alkyU Ci.to alkoxy, hydroxy, halogen and Hifiuoiometliyl; and 
R7 is terr-butyl or ben2yU 
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r a phannaceutically acceptable salt thereof. 

A further class ofintemiediatBS axe iimdazoqumoIme-4-chloto compounds of fte 
Fonnula(IX) 

5 




X is -<HRa-, -CHRa-aDqrK or -CHRa-alkenyls 
Ri is selected from the group consisting of. 

-heteroaiyl; 

-beterocyclyl; 

-R^heteioaryl; and 

-R4-hei)6tocyclyl; 
R2 is selected fiom the group consisting of: 

-hydrogen; 

-aUcyl; 

-aOcenyl; . 

-aryU 

-heteioatyl; 
•beterocyclyl; 
-alkyl-Y-alkyl; 
-aJkyl-Y-aOcenyl; 
-alkyl-Y-axyl; and 

-aD^ or aDcenyl substitotedby one ormoie substituents selected 
fiom ttie gEOi9 consisting of: 
-OH 

34 
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-halogen; 

-N(R3)2; 

^0-N(R3)2; 

-CCKJMoalkyI; 

-CO-O-Ci.iQ alkyl; 

-N3; 

-heteroaiyl; 
-hetetocycl^; 
-CO-aiyl; and 
-CO-heteroaxyl; 

R4 is alkyl or aBcenyl, which maybe intemipted by one or more -O- 
groups; 

each R3 is indq)endently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o.2-; 
nis0to4;and 

each R present is independently selected from the group consisting of Cm 
alkyl, Ci-10 aDcoxy, hydroxy, halogen and trifluoromeflryl; 
or a phaimaceutically acceptable salt diereof. 



As used herein, the terms "alkyP, "alkcnyr and flie prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloaDcyl and 
cycloalkenyl. Unless otherwise specified, these groups contam from 1 to 20 carbon atoms, 
witii alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopentyl, cyclohexyl, cyclopropyhnethyl, and adamantyL 

In addition, the alkjl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents. which substituents axe selected fiom the group 
consisting of all^l, alkenyl, aryl. heteioaryl, heterocyclyl, aiylalkyl, heteioarylalkyi, and 
heterocyclylalkyl. 
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The tenn lialoalkyr is inclusive of groups that are substituted by one or more 
halogen atoms, includxx^ perfluorinated groups. This is also true of groups that include 
the prefix "halo-**. Examples of suitaGle haloatkyl groups are chlorometiiyl, 
tiifhiorometiiyl, and the like. 

. S The term "aiyl" as used herein includes carbocyclic aromatic rings or ring systems. 

Examples of aiyl groups include phenyl, naphtfayl, biphenyl, fluoienyl and indenyL The 
term *1ieteroaiyr includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable beteroaryl groups include fiiiyl, tfaienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetiazolyl, imidazolyl, 

10 pyrazolyl, oxazolyl, tfaiazolyl, benzofliranyl, benzothiophenyl, caibazolyl, benzoxazolyl, 
pyrimidinyl, quinoxalinyl. benzimidazolyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isotbiazolyl, quinazolinyl, purinyl, and so on. 

"HeterocyclyP' includes non-aiomatic rings or ring systems ^t contain at least 
one ring hetero atom (e.g., O, S» N) and includes flie fully saturated and partially 

15 unsaturated derivatLvesofanyoftfae above mentioned heteroaxyl groups. Exemplary 

heterocyclic groups tnchide pynoUdinyl, tBtrahydrofuranr^ morpholinyl, thiomorpholinyl, 
piperidiiQ^l, piperazinyl, &iazolidiii)4, imidazolidii^l, isotfaiazolidinyl, and die like. 

The aiyl, heteroiBryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected fiom die group consisting of alkyU 

.20 alkoxy, aDcylthio, haloalkyU haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caiboxy, formyl, aiyl, aiyloxy, arylthio, arylalkoxy, arylaDcylthio, heteroaryl, 
heteroaiyloxy, heteroarylthio, hetoroaxytalkoxy, heteroaiylalkylthio, amino, alkylamino, 
diaDcylamino, heterocychyl, heterocycloalkyl, alkylcarbonyl, aDcenylcarbonyl, 
aOcoxycarbonyl, haloalkylcaxbonyl, haloalkoxycaibonyl, alkylthiocarbonyl, arylcaibonyl, 

25 hetcroazylcazbonyl, aiyloxycarbonyl, heteioaryloxycaxbonyl, aiyltiuocaxbonyl, 

heteroax^Aiocaxbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroyllfaio, 
aroyiamino, allcylaminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroaryisuifonyl, 
aiyldiazinyl, aIkyl8ulfonylamiiio» aOcylenesttlfonylamino, aiylsulfonylamino, 
arylalk^sulfonylamino^hetetoaiylsulfonylainino, heteroaDcylsulfonylamino, 

30 alkylcaxbonylamino, aDocinylcaxbonylamino, aiylcaiboi^amino, arylaOcylcazboirylamino, 
heten>arylcaxbonylanuno, heteroaiylalkylcarboiiylamino, alkylanuiiocarbonylaziiino, 
alkenylaminocaibonylamino, arylaminocaibonylamino, axylalkylaminocaxbonyl. 
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heteroan^laminocariM^nylamino. l^rteroaiy^ 

hetexocyclyl. alkylcarbonyl. alkenylcarbonyl. haloalkylcaxboayl. azylcartony^ 
heteroarylcarbonyl. alkylthiocarbonyl. axylthiocaxbonyl. hcteo^ylcariKmy^ 
alkylaminosulfonyl. alkylsulfonyl. a^lsulfonyl. and heteroatylsulfonyl a« «,t penni«ed. 
If any other groups an: identified as being "substituted" or "optionally substituted" then 

those groups caaalsobe substituted by oneorn,o«oftheaboveen«me«teds«bsJ^^^ 

Curiam substituents are genemUy preferred. For exampk, preferred hetero^^ 
groups include 2-pyddine. 3-pyridine. 4-pyridine. 2-pyrinndin^^ 
PreferablynoRsubstituents«epiesentCi^,nisO). Preferred R. groups include 
hy*ogen.aUcylg,oupshavin8lto4c«bon«o««a.e,methyU%l^ 
n^utyl. sec-butyl, isobutyl. and cyclopropylmethyl). metboxyc^ 

Oneorn>oreoftheseprefenedsubstituents.ifpresen,canbeprcsentintte 
me mvention in any combination. 

The invention is inclusive of the compounds described herein in any of tbeir 
pharmaceuticaUy acceptable fomis. including isomen (e.g.. diastereomers and 
enantiomers). salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of ti,e compound's enantiomets as 
wen as racemio mixtures of flie enantiomas. 

Pharmaceutical Cftmp n«fri^« ff and ttmlr|p ,v.i ^-fr-j^- 

PhaimaceuticalcompositionsoflheinventioncontainatheiBpeuticallyeffective 
amount of a compound of the invention as described above m combination with . 
phannaceutically acceptable earner. 

Tlie term "a tiierapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antihmior activity 

«id/or uitiviral activity. Although tiie exact amount of active compound used in a 
phaimm^utical composition of flie invention win vary according to factors known to flK,se 
of skiU m the art, such tf« physical and chemical nature of flie compomid. ±e nature of 
fl» carrier. «id fl« intended dosing regimen, it is anticipated fluit flie compositions of flie 

mvention will contain sufficient active ingredient to provideadose of abo«tlOOng/kg to 
about 50 mgAcg. preferably about 1 0 ngflcg to about 5 mgflcg. of flie compound to fl« 
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subject Any of Ac conventional dosage fonns may be used, such as tablets, lozenges, 
parenteral formulationsy synips, creams, ointments, aerosol formulations, transdermal 
patches, tiansmucosal patches and fhe like. 

The compounds of die invention can be administered as the single therapeutic 
5 agent in fhe treatment regimen, or the compounds of flie invention may be administered in 
combination wifli one another or witfi other active agents, including additional unmune ■ 
response modifiers, antivirals, antibiotics, etc. 

The compounds of tihe invention have been shown to induce flie production of 
certain cytokines in experiments performed according to the tests set forth below. These 
10 results indicate diat the compounds are useful as immune response modifiers that can 

modulate the immune response in a number of different ways, rendering tiiem useful m the 
treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generaUy mclude interferon-a (TFN<0 and/or tumor necrosis 
1 5 fector-a (TNF-a) as well as certain interleukins (IL). Cytokmes whose biosynthesis may 
be induced by compounds of tfw invention include DFN-a, TNF-o, IL-1, IL-6, IL-10 and 
IL-12, and a variety of otfier cytokines. Among ofber efTects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds usefid in the 
treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
20 inducing cytokine biosyn&esis in an animal comprising administering an effective amount 
of a compound or con^)osition of the mvention to &e animal* 

Certain compounds of the invention have been foimd to preferentially induce the 
ejqwcssion of EFN-a in a population of hematopoietic cells such as PBMCs (peripheral 
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) widiout 
25 concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
fht mvention affect other aspects of the innate unmune response. For example, natural 

killer cell activity may be stimulated, an effect that Tnay ha Hiia »n rytnlnm mAnt^r^n The 

compounds may also activate macrophages, which in turn stimulates secretion of nitric 
30 oxide and the production of additional cytokines. Fur&er, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 
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Compoundsoftheinventionalsohaveaneflfectona acquiied immuiw response 
Forexampl . although there is not beUeved to be any dinxt effect n T cells or direct 
induction ofTcen cytokines, the production of theThelper type 1 ClUl) cytokine IFN-y 
isuriucedinditectly^uItheproductionoftheThelpertypeZCm^ IL.5 
andII.13a«inhi^iteduponadnuai8t«tionoftheconipounds. ITiis activity means'that 
the compounds are useftlin the treatment of diseases where upiegubtion of the IT, 1 
respoDseaml/ordowmeguktionoffl»Th2 response is desired. In view of the ability of 
compounds of the invention to mhibit the 11,2 immune response, tbe compomids are 
expected to be useful in the treatment of atopic diseases, eg., atopic dermatitis, mrthma. 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine a<8uvantfi)rcen 

mediated immunity; and possibly as a treatment for recurrent fimgal diseases and 

chlamydia. 

'"•eimniune response modifying effects ofthe compounds make them usefiil in 
the treatment of a wi^ variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN^ and/or TOF-a. the compomOs are particularly 
usefulrnthctreatmentofviraldiseasesandtmnors. ITus nmnmiomodulating activity 
suggests that compounds of the invention are useM in treating diseases such^ 
Kmited to. viral diseases mcluding genital warts; common warts; plantar warts; Hepatitis 
B ; Hepatitis C; Herpes Snnplex Virus IVpe I and H moUuscum contagiosum; 
variola, particularly variola major, rhinovirus; adenovin»; influenza; para-infhienza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; hurL ' 
papillomavirus (HPV) and associated neoplasias; fungal diseases. e.g. Candida. aspergiDus. 
and ciyptococcal meiungitis: neoplastic diseases, e.g.. basal ceO carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal ccU carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T<ell 
lymphoma, and other cancers; parasitic diseases. e.g. Pneumocystis camii. 
cryptoaporidioais. histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmuuasis; and bacterial infections. e.g.. tubercutesis. and mycobact«aium avium. 
Additional diseases or conditions that can be treated using the compomrfs of the im«ntion 
mclude actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; 1^ 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenold ' 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and ofl«r types 
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of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healingof wounds, including chronic wounds. Thecomp undspciay be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

5 An amount of a compound e£kctive to induce cytokine biosynthesis is an amount 

sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-o, 
TNF-o, IL-1, IL-6, DL-IO and IL-12 that is increased over Oie background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 

10 expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 jigflcg to 
about 5 mg/kg. The invention also provides a method of treating a viral mfection in an 
fluimal and a method of treating a neoplastic disease in an animal comprising 
administering an cfifective amount of a compound or composition of the invention to Ae 
animal. An amount effective to treat or inhibit a viral infection is an amount that will 

1 5 cause a reduction in one or more of the manifestations of viral infection, such as viral 

lesions, viral load, rate of virus production, and mortality as compaxjed to untreated control 
animals. The precise amount will vary according to &ctors known in the art but is 
expected to be a dose of about 100 ng/kg to about SO mg/kg, preferably about 10 ^g/kg to 
about S mg/kg. An amount of a compound effective to treat a neoplastic condition is an 

20 amount that will cause a reduction in tumor size or in the number of tumor foci. Again, 
the precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ^g/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 
for illustration only and are not intended to be limiting in any way. 

25 

hi the examples below some of the compounds were purified using semi- 
preparative HPLC. Two dififerent methods were used and they are described below. Both 
methods used a A-lOO Gilson-6 equipped with 900 Series Intelligent Inter&cc. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were 
30 combined and lyophilized to provide the trifluoroacetate salt of the desired compound. 
Method A 
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Coluimi; column Microsorb C18. 21.4 x 250 mm. 8 micron particle size. 60A poie; 
flow rate: 10 mUmin.; gradient elution from 2-95% B in 25 min., hold at 95% B for 5 
min, where A-0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 nm for triggering ftactiin coUectioa 
MediodB 

Column: PtenomenexCapceUPakClS. 35x20 mm. 5 micron particle size; flow 
ate: 20 mLtaun.; gradient ehrtionfiom5-95%Binl0min.. hold at95%Bfor2mia., 
where A=0.1 % trifluoroacetic acidA^ater and B^)J% trifluoroacetic acid/acetoniti^^ 
peakdetectionat254nmfortriggeringfiactioncoUectioa 

Example 1 

H2-{[3-(Iso<piinolin^-yl>2-piopynyUoxy}ethyl>l/r.rmida2o[^^ 




PattA 

2-{l/Mmidazo[4,5-c]quinolin-l-yl)-l-€thanol (28.5 g. 0.133 mol) was added i 
portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%). 
dichloromethane (240 mL). prppaigyl bromide (39.6 g of 80%. 0.266 mol) and 

ben2yltximethyUumnomumcliIoride(2.46g.0.013mmoO. n» resulting reaction mixture 
was altowed to stir at ambient tenqxmiturB for 16 W 

was homogeneous. Tbe layers were separated. The aqueous fraction was extracted with 
additional dichloromethane. The organic fiactions were combined, washed with water, 
dried over magnesium sul&te and then concentrated under reduced pressure. The 
resulting residue was combined with diethyl etherand the mixtme was aUowedto stir. An 
orangesolidwasisolatedbyfiltmtion. Hiis material was recrystallized from ethyl acetate 
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to provide 19.8 g of 2-(li/-iinidazo[4^-c]quinolin-l-yl) thyl (2-pxopynyl) ether as a 
yellow ciystaOine solid, m.p. 124-126X. 

Analysis. Calculated for CisHuNjO: %C, 71.70; %H. 5.21; %N. 16.72. Found: %C, 
71.85; %H. 5.25; %N. 16.90 
5 NMR (300 MHz, DMSO) 5 921 (s, 1 H), 8.44 (m. 1 H), S36 (s, IH), 8.18 (m. 1 H), 

7.71 (m, 2 H), 4.93 (t, J = 5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3.98(t. J = 5.1 Hz,2H), 
3.35(t,J = 2.2Hz,lH) 

HRMS(ESI) calcd for C15H14N3O (MH*) 252.1 137, found 252.1 141 
PaitB 

10 2-(l/f-Imidazo[4,5-c]quinolm-I-yl)etliyl (2-propynyl) etfaer (19.7 g, 78.4 mmol) 

and chlorofonn were combined and then cooled to 0^. 3<3iloroperoxyfoenzoic acid (15.7 
g of 57-8i6%) was added and tiie mixture was allowed to stir for 0.5 hour. Themixture 
was allowed to warm to ambient temperature by which time all material was in solutioa 
Analysis by ffain layer chromatography CTLC) indicated that some starting material was 

15 still present so more 3-chloropero^benzoic acid (two separate 4 g portions) was added 

About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted widi 10% sodium hydroxide. The aqueous fraction was 
tfien extracted multiple times witii dichloromethane. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 

20 pressure to provide 1 8.5 g of l-[2-(2-propynylo:Q^)ethyl]-l/f-iinidazo[4,5-c]quinoline-5N- 
oxide as a yellow oil. 

HRMS(ESI) calcd for C15H14N3O2 (MH^ 268.1086, found 268.1098 
Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 gi 82.2 mmol) was 
25 added dropwise to a mixture of l-[2-<2-propynyloxy)ediyl]-l A'-imidazo[4,S-c]quinolme- 
5N-oxide (18.3 g, 68.5 mmol) and dichloromeftane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of die material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 
indicated the presence of a small amount of starting material. More trichloroacetyl 
30 isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that the reaction was 
* complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
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propynyloxy)etbyl]-i/f.iBuda2o[4.5<]quiaoli,Hi:yl}-2^^^ 
yeUow solid. 

PartD 

Dichloromethane (150 mL) was added to a nrixhire of the soHd from Part C and 
methaiK,l(200ni)andanofthemi«rialwentmtosolution. Sodium methoxide (50 g of 
25%mmetlmoDwasadded and 11» solution was anowed to stir at ambie^^ 
oveniight ThenaultingpiecipitatBwasisohtBdbyfiltiatioa. ITic ffltnrte was 
concent,atcdtoavol,nneofapi«»dnmtelylOOniLandasecoada^ 
isolated by filtration. He two crops were combined and dried in a vacuum oven at 60«C 
forl6houn,topiovidel6.4gofl-[2-(2.prq,ynyloxy)elhyl]-lfi'-imida^^^^ 
4-aininc as an ofif-white solid, m.p. 225-22TC. 

Analysis. Calculated for CjH.^^O (H.O),«:%C. 66^3; %H, 5.40; %N. 20.69. Found: 
%C, 66.33; %H. 5.18; %N. 21.12 

•H NMR (300 MHz. DMSO) 8 8.13 (s, 1 H). 8.08 (br d, J = 7.8 Hz. 1 H). 7.62 (br d. J = 
8.3Hz. 1 H).7.44(brU=7.6Hz. 1 H).7i4(brU = 7.5Hz. l H). 6.54 (s. 2 H). 4.81 (t. 

J=5.4Hz,2H).4.14(d.J = 2.4Hz.2H).3.93(U=5.1Hz.2H).3.38(U-2.4Hz.l 
H) 

HRMSOESl) calcd for C,5H,5N40 (MH^ 267.1246. found 267.1253 
PartE 

Under a nitrogen atmosphere l-[2^-piopynyIoxy)ethyI].ljy.imidazo[4.5. 
cjquinolin^amine (1 6 g, 60. 1 mmol). di^ert-butyl dicaibonale (32.7 g. 150 m^oQ. 
tricthylamine (21 mL. 150 mol). N.N^ethylfonnamide (150 mL) and 4- 
(dimethylamino)pyridine (0.1 g) were combined and heated to 80-85'C. After about 1 
hour the mixture became homogeneous and Tlx: analysis indicated that very httle starting 
material remained. The solution was heated for an additional hour. TTie solution was 
diluledwidiediylacetateandwater. ^.e layers were separated and the aqueous fraction 
was extocted with elfayl acetate. Hie organic fractions were combined, washed with 

water and then with brine, dried over magneaumsul&te, filtered and then concentrated 
underreducedpressmetoptovideapaleotange-yeUowsolid. Tins material was Iritmaled 
with diethyl ether to provide 22.6 g of NJ*^ tert4)utoxycaibonyl)-l-[2K2- 

propynyloxy)elhyl>l^-imida2o[4.5K:]qumolin^^uninea»anoflf-^^ 13J. 
142'C. 
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Analysis. Calculated for C25H30N4O5: %C, 64.36; %H, 6.48; %N. 12.01. Found: %C, 
64.40; %H. 6.43; %N. 12.06 

*H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H). 835 (s, 1 H), 8.08 (m. 1 H). 7.73 (m. 2 H). 
4,94 (t. J = 4.9 Hz, 2 H), 4.12 (d, J»2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz. 2 H). 3.31 (t, J-2.4 
5 Hz,lH),1.34(s,18H) 

HRMS(ESD caicd for C23H31N4O5 (MH*) 467.2294, found 467^307 
PartF 

Under a nitrogen atmosphere N,N-(bis /ert-butoxycarbonyl)-l-[2-(2- 
propynyloxy)ethyl]'-lf/'-iniidazo[4,5-c]quinolin-4-amine (1.0 g, 2,14 nunol), triethylamine 

10 (0.8 mL, 5.56 mmol) and N,N-dime&ylfonnamide (25 mL) were combined and ^ 

resulting solution was heated to 80-85*^3. Dichlorobis(triphenylphosphine)palladium(II) 
(0.08 g, 0.11 mol), coppei(I) iodide (0.04 g, 0.21 mmol) and 4-bn>moisoquinoline (0.49 g, 
2.35 mmol) were added. After 3 hours analysis by faig^ peifonnance liquid 
chromatography (reverse phase with an acetonitrile/water gradiisnt) mdicated ttiat the 

1 5 reaction was complete. The reaction solution was slowly poux^d into water with vigorous 
stirring. A cream colored precipitate was isolated by filtration, washed witfi water and 
then dried in a vacuum oven (<40**Q for 16 hours to provide 1.21 g of N,N-'(bis tert- 
butoxycaibonyl)-l-(2-{[3-(isoqumolin-4-yl)-2:propynyl]oxy}ethyl)-l/^ 
c]quinolin-4-amine. 

20 HRMS(EI) calcd for C34i33N505 (M*) 5942716, found 594.2732 
PartG 

Under a nitrogen atmosphere, the niaterial from Part F was added m portions to a 
mixture of dichloromethane (5 mL) and trifluoroacetic acid (5 mL). The resultmg solution 
was allowed to stir at ambient temperature fbr2 hours at which time TLC mdicated the 

25 reaction was complete. The solvents were removed under reduced pressure. The residue 
was diluted with dichloromed^e/melfaanol (~4/l) and 20% sodium hydroxide. The 
layers were separated. The aqueous fiaction was extracted with 
dichloromethane/metiianol (^/l). The organic fractions were combined, dried over 
inagnesi\mi sulfiite, filtered and then concentrated under reduced pressure. The residue 

30 was purified by flash chromatography to provide 0,15 g of l-(2-{[3-(isoquinolin-4-yl>2- 
propynyl]oxy}ethyl)-li/-iinidazo[4,5-c]quinolin-4-ariiine as an o£f-white solid, m.p. dec > 
205^ 
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'H NMR (300 MHz. DMSO) 8 9.30 (s. 1 H). 8.43*(s. 1 H). 835 (s. 1 H). 8.19 (m. 2 H), 
7.88 (br d. J = 8.0 Hz, 1 H). 7.65 - 7.80 (m. 4 H). 7.60 (d. J - 8.3 Hz. 1 H). 7.49 (t, J - 7.J 

Hz. 1 H). 7 34 (t. J = 7.8 Hz. 1 H). 4.93 (t. J = 4.9 Hz. 2 H). 4.57 (s. 2 H). 4.14 (t. J - 5 1 
Hz,2H) 

HRMS(ESI) calcd fiw C24H,9NjO (MH*) 394.1668, found 394.1669 



Using the general method of Example 1 Part F, N.N-(bis *ert4)utoxycaxbonyI)-l- 

(2-(2-im)pynyloxy)ethyI]-liy-inuda2o[4,5-c]qumolm-4-amme (1.0 g, 2.14 mmol) was 

reacted whh 2-bromolhiazole to provide 0.97 g of NJ^-(bis /«rt-butoxycarbonyl)-l-(2-{(3- 

(U-tbiazol-2-yl>2-propynyl]oxy}ethyl>l/r-iinida2o[4.5H:]quinolin-4wn^ as a glassy 
yellow solid. 

MS (CI) 550, 450, 350 
PartB 

Using die geneial medktd of Example 1 Part G, the material fiom Part B was 
hydiolyzed to provide 0.1 1 g of l-(2-{[3-(l^lliiaa)l-2-yI).2-piopynyl]oxy)efliyl)-ljy- 
iimdazo[4,5K:]quinoliiHl-amine as a wlnte solid, m.p. 157-159^. 
Analysis. Calculated forCHijNjOS •(H20),«:%C, 61.09; %H, 4.42; %N, 19.79. Foimd: 
%C. 61.06; %H, 4J7: %N, 19J3 




Part A 
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NMR (500 MHz. DMSO) 8 8:1 8 (s, 1 H), 8.1 1 (d, J = 7.9 Hz, 1 H). 7.89 (dd, J = 17.7, 
2.9 Hz, 1 H), 7.62 (d. J « 7.9 Hz, 1 H). 7.43 (t, J « 7.5 Hz, 1 H), 7.23 (t, J = 7.5 Hz, 1 H), 
6.64 (s, 2 H), 4.83 (m, 2 H), 4.50 (s, 2 H), 4.01 (m, 2 H) 
HRMS(EI) calcd for CigHisNsOS 349.0997, found 349.0988 

Examples 

l-{2-[3-(lif-Pyrazol-4-yl)propoxy]efltyl}-l/f-imid 

NH^ 




10 

PartA 

N,N-(bia fert-birtoxycaibonyl>-l-t2-(2-propynyloxy)ethyl]-lif-u^ 
c]qumolin^4-aixm]e (2.25 g, 4.82 mmol), tricthylaxnine (1.34 mL, 9.64 mmol), 4- 
iodopyrazole (1 .02 g, 5.30 mmol) and anfaydrous acetoxdtiile (40 mL) were combined. 

1 5 Nitrogoi was bubbled trough tiie lesulting solution for 10 minutes. 

DicUotobis(tripbenylphospbme)paIladium(n) (68 mg, 0.096 mol) and coppei(I) iodide 
(37 mg, 0.192 mmoQ were added and the solution was heated to 40K:. After 1 hour 
analysis by HPLC (reverse phase) indicated tiiat no reaction had taken place. The reaction 
solution was heated to about 90^C. After 4 hours analysis by HPLC mdicated that die 

20 reaction was complete. The volatiles were removed under reduced pressure. The residue 
was purified by flash chromatography (9/1 dichloromethane/metiianol) to provide 1.2 g of 
NJ^Kbiflterf4}utDxycarbonyl)-H2-{[3<l^-pyrazol-4-yl)-2-propynyl]o^ 
imidazo[4,5-c]quinolin-4-amine as a white solid. 
PartB 

25 The material from Part A was combined with metiianol ('-'20 mL) and catalyst 

(0.25 g of 10% palladium on carbon). The mbcture was hydrogenated for 4 hours at which 
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time analysis by reverse phase IC-MS indicated reduction to the alkene and tbe alkane. 
More catalyst (0^5 g) was added and the mixture was hydrogenated for 2 days at wMch 
time LC-MS indicated one product with no starting material or alkene. The mixture was 
filtered and the filtrate was washed with methanol The solution was concentrated to give 
asoKd. nris material was purified by flash chromatography (9/1 
dichlorometbane/methaiK)!) to provide 0.9 g of NJsI-(bis /crt.butoxycarbonylM-{2-p. 
(l^1»yiazol-l-yl)propoxy]ethyl}-lff.imidazo(4.5-c]quinolin-^^ as a white solid. 
•HNMR(300MHz. DMSO)812.43 (brs. I H).8.48(brd. J= 7.1 Hz. I H), 8J7(s. IH). 

8.08 (brd,J-7.3H2.IH).7.72(m.2H). 7.30 (br8.1I^.7.14(br8.1H). 4.92 (t.j=4.'9 

Hz. 2 H). 3.88 (U - 4.9 Hz. 2 H). 2.22 (U - 7.8 Hz. 2 H). 1.56 (m. 2 H). 1.31(8. 18 H) 
MS (EI) 537, 437, 337 

Parte 

Under a nitrogen atmosphere trifluoroacetic acid was added to a mixture of NJ^- 
(bis '«rt-butoxycMbonyQ4-{243-(l/f-pyrazol-4-yl)propoxy]ethyl}-liy-^ 
c]quinolin-4^unine (0.5 g. 0.93 mmol) and dicUorometfaane (5 mL). The resulting ' 
solution was allowed to stir for 1 6 hours at which time analysis by LC-MS indicated that 
the reaction was complete. The solvents were removed under reduced pressure. The 
residue was dissolved in ethyl acetate (-10 mL) and triethylamine (2 mL) was added. A 
precipitate fonned and the reaction mixture was allowed to sth- for 2 hours. TTie solid was 
isolated by filtration and then it was purified by flash chromatography (9/1 to m 
dichloromethane/methanol) to provide 0.1 8 g of l-{2-(3.(lir-pyrazo-4- 
lyl)propoxy]etfayl}-l/f-imidazo[4.5-c]quinolin-4-amine as a white soHd, m.p. 163-169'C. 
Analysis. Calculated for C,8H2oN«0 • (CF,COiH)o.„ %C. 62.18; %H, 5.75; %F, 2.42; %N. 
23.77. Found: %C. 61.86; %H, 5.70; %F, 2.52; %N. 23.44 

'H NMR (300 MHz, DMSO) 8 12.50 (br s. 1 H). 8.20 (s. 1 H). 8.15 (d, J = 8.3 Hz, 1 H). 
7.66 (d. J= 8.3 Hz. 1 H). 7.49 (t, J= 7.6 Hz. 1 H), 7.29 (U= 7.6 Hz. 1 H). 7.15 - 7.40 (br 

8, 2 H). 7.00 (br 8, 2 H), 4.81 (t, J = 4.6 Hz. 2 H), 3.84 (t, J = 4.6 Hz. 2 H), 3.34 (t. J = 6.1 
Hz. 2 H), 2.27 (t. J - 7.6 Hz, 2 H). 1.60 (m, 2 H) 
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Example 4 

l-[2-(3-Pyriniidin-2-ylpropoxy)e%l]4/f-imidazo[4,5-c]qum^^ 




Part A 

S Under a mtrogen atmosphere diben^ldicaibcmte (SO g, 174 

a mixture of l.t2-<2-propynyloxy)efliyll-lfr-imidazo[4,5-c]qum (16.4 g, 61.6 

mmol) and anhydrous N,N-dimefliylfonnamide (200 mL). The reaction mixture was 
dlowed to stir at ambient temperature for 16 hours an^ 

homogeneous. The reaction mixture was partitioned between ctiiyl acetate and water. The 
10 layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed witii water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ctiier to provide 27.4 g of N,N-(bis 
b€nzyloxycarbonyl>l-[2-(2^ropynyloxy)ethyl]-llf-imidazo[4,5^^ as a 

IS white solid. 
PartB 

N JI-(Bis bcnzyloxycarbonyl>l-[2-<2-propynyloxy)e%l]4/f-imida^ 
c]quniolin-4-amine (1.00 g, 1.87 mmolX anhydrous acctonitrile (10 mL), triethylamine 
(0.68 mL, 4.86 mmol), and 2-bromopyrimidine (0.327 g, 2.06 mmol) were combined. 

20 Under a nitrogen atmosphere copper (I) iodide (0.0 14 g) and 

dichlorobis(triphenylphosphine)palladium(II) (0.026 g) were added. The reaction mixture 
was mamtained at ambient temperature for 15 minutes and then heated to 80^ for 1.5 
hours. The reaction mixture was diluted witii ethyl acetate and water. The aqueous layer 
was separated and tiien extracted with ethyl acetate until no UV materials remained in the 

25 aqueous layer. The organic factions were combined, washed with aqueous sodium 

bicarbonate and brine, dried over magnesium sulfate, filtered and then concentrated under 
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reduced pressure. The residue was purified by column chromatography eluting with 9m 
ethyl acelate/methanol to provide 0.68 g of a mixture of the mono and di 
benzyloxycaibonyl protected l-{2-[(3-pyrimidin-2-ylpiop-2-ynyl)oxy]efliyl}-lfl: 
iimdazo[4,5-c]quinoIin-4-amine. 

'H NMR (300 MHz, DMS0-d6) 8 8.78 (d, y = 4.9 Hz, 2 H). 8.49 (m, 1 H), 8.45 (s, 1 H), 

8.12 (m. I H), 7.73-7.78 (m. 2 H), 7.50 (t, J= 4i) Hz, 1 H). 7J23-7.28 (m, 6 H). 7.14-7.17 

(m. 4 H). 5.20 (s, 4 H). 5.02 (t. 5.0 Hz. 2 H). 4.51 (s. 2 H). 4.10 (t, 7= 5.0 Hz; 2 H). 

MS (C^ for CjsHbjNjOs m/z 613 (MH^, 569, 461, 345 
Parte 

The material from Part B, palladiurnVdroxide (0.25 g of 20% on cailxm) and 
methanol (25 mL) were combined and hydrogenated at 47 pa (3.3 Kg/cm^) for 3 hoon at 
ambient temperature. The reaction mixtme was aOowed to stand over the weekend at 
which time analysis indicated the presence of some product with protected amine groups. 
The reaction mixture was filtered to remove flie catalyst and die filtrate was treated with 
sodium methoxide (1 mL of 25% in methanol) for about 16 hours to remove the protecting 
groiqjs. The reaction mixture was concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 1/1/1 ethyl acetate/methanoMiexane to 
provide 0.235 g of a soHd. This material was stirred with hot tohiene and then filtered to 
remove insoluble materials. TTiefiltnite was concentrated under reduced pressure. TTie 
residue was triturated with isopropanol and e%l acetate to provide 61 mg of l-t2-(3- 

pyrimidin-2-ylpropoxy)e%l]-lfl:inudazo[4,5^]quinolin-4-ainine as a solid, m.p. 126- 

127'C. 

Analysis. Calculated for C„H2oN«0:%C, 65.5; %H. 5.79; %N, 24.12. Found: %C. 
65.65; %H, 5.78; %N, 24. 15 

'H NMR (300 MHz, DMS0-d6) 8 8.66 (d, / = 4.7 Hz, 2 H), 8.14 (s, 1 H), 8.08 (d, J- 8.0 
Hz, 1 H), 7.62 (d, J= S2 Hz, 1 H). 7.45 (t./= 7.0 Hz. 1 H), 7.24-7.31 (m. 2 H), 6.58 (s, 2 
H). 4.77 (t, y = 4.7 Hz. 2 H), 3.84 (t, 7= 4.5 Hz, 2 H). 3.42 (t, 7= 6.2 Hz. 2 H), 2.82 (t,y- 
7.5H2,2H),1.89(m,2H) 

m (KBr) 3302, 3187, 2868, 1637, 1561, 1418, 1 139 cm' 
HRMS (EI) calcd for Cj9HzoN«0 (M*) 348.1699, found 348.1700. 
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Example 5 

l.[2-(3-Pyridin-4-ylpnq>o;^)ethyl]-l/f-fanida^ 



PartA 

5 Using the general method of Example 4 Part B NJI-(bis benzyloxycaiboxr5rl)-l-[2- 

(2-propynyloxy)effiyl]-l/r-imidazo[4,5-c]quinolm-4-an^ (2,00 & 3.74 mmol) was 
reacted witii 4-btomopyridme (0.8 g, 4.12 mmol) to provide 1.47 g of a mixture of mono 
and di benzyloxycarbonyl protected l-{2-[(3-^yridm-4-ylpiop-2-ynyl)oxy]ethyl}-lH- 
imidazo[4,5-c]qumolin-4-airiine. 

10 NMR (300 MHz. DMS0-d6) 5 8.46 (m, 3 H). 8.43 (s. I H), 8.12 (m, 1 H), 7.72-7.76 

(m, 2 H), 722-7.28 (m, 5 H), 7.14-7.17 (m. 6 H), 5.18 (s. 4 H), 5.00 (t. J= 5.0 Hz, 2 H), 
4.45 (s, 2 H). 4,12 (t.y= 4.0 Hz, 2 H) 
MS (CI) for C36H29N5O5 m/z 612 (MH*), 568, 344 
PartB 

15 Palladium hydroxide (0.57 g of 20% on carbon) was added to a sohition of flie 

material fiom Part A in methanol (-10 mL). The mixture was hydrogwiated at 50 psi (3.5 
Kg/cm^) for 5 hours. More catalyst (0.07 g) was added and the hydrogenation was 
contmued for anoflier hour. The reaction mixture was filtered to remove catalyst and the 
filter cake was thorou^ washed wiA meflianol. The filtrate was concentrated under 

20 reduced pressure. The residue was purified by column chromatography cluting with 6/3/1 
ethyl acetate/metfaanol/hcxane and then triturated with diethyl etiier to provide a solid. 
This material was further purified by column chromatography eluting with 9/1 
dichioromethane/methanol with ammonium hydroxide to provide 020 g of l-[2-(3- 
pyridin-4-ylpropoxy)e%l]-l/f-anidazo[4,5-c]quinolin-4-amine as a solid, m.p. 160- 

25 162*'C. 
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Analysis. Calculated for C20H21N5O: %C, 69.14; %H, 6.09; %N, 20.16. Found: %C, 
69.17; %H. 6.09; %N, 19.79 

'HNMR (300 MHz. DMS0^6)88.29(dd,y=2.6. 1.8 HZ.2H). 8.18(8, 1 H).8.11(d./ 
"82 Hz, 1 H), 7.62 (dd, /= 7.1. 1.4 Hz. 1 H), 7.45 (dt, 7= 6.9. 1.7 Hz, I H), 7.23 (dt, /= 
6.7. 1.3 Hz, 1 H). 6.91 (dd. /= 4.4, 1.3 Hz, 2 H). 6.62 (s, 2 H). 4.81 (t, J= 5.0 Hz, 2 H). 
3,82 (t. y- 5.0 Hz, 2 H). 2.38 (t. 7= 7.6 Hz. 2 H), 3.28 (t. 7= 6.1 Hz, 2 H), 1.64 (m. 2 H) 
IR(KBr) 3418, 3100. 1698, 1595. 1531. 1094, 767 cm"' 
HRMS (H) calcd for C20H21NSO (M^ 347.1746. found 347.1747 

Exan9]e6 

l-[2<3-Pyridm-2-y^jropoxy)e%l]-l^r-imidazo[4,5-<]qui^ 




PartA 

Under a nitrogen atmosphere N.N-(bisbenzyloxycaibonyl)-l-[2-{2- 
propynyloxy)cthyl]-l/f.iimdazo[4,5K:]qumolin-4-amine (2.5 g. 4.68 mmol), anhydrous 
acetonitrile (20 mL), trietbylamine (1.7 mL, 12.2 mmol), and 2-bromopyiidine (0.5 mL, 
5.14 mmoO we combined and Ifae resulting homogeneous mixtme was heated to 40°C. 
Copper (I) iodide (0.036 g) and dichIorobis(lrq>heiiylphosphine)paUadinmC[5 (0.066 g) 
were added. After 18.Shoiu8 the reaction mixture was partitioned between efliyl acetate 
and aqueous sodium bicaibonate. TTie organic fiaction was washed wifli brine, dried over 
magnesium sulfite and &en concentrated under reduced pressure. Hie residue was 
purified by column chromatography eluting with 1/9 hexane/efliyl acetate to provide 0.9 g 
of a mixture of mono and di benzyloxycarbonyl protected l-{2-[(3-pyridin-2-ylprop-2- 
ynyl)o3iy]efliyl}-lff.iniidazo[4,5-c]quinolin-4-amine. 



51 



wo 02/46193 PCT/USOl/46704 

'H NMR (300 MHz, DMSO-dfi) 5 8.50-8.54 (m, 2 K}, 8.44 (s, IH), 8.12 (m, 1 H), 7.71- 
7.77 (m, 3 H), 7.34-7.39 (m, 1 H), 7.23-7.29 (m, 7 H), 7.14-7.17 (m, 4 H), 5.19 (s, 4 H), 
5.01 (t, J- 4.6 Hz, 2 H), 4.46 (s, 2 H), 4.10 (t. J" 4.8 Hz, 2 H) 
MS (CI) for CseHsNsOi m/z 612 (MH*), 568, 460 
5 PaitB 

Palladium hydroxide (0.776 g of 20% on caibon) was added to a solution of Ifae 
material from Part A in metbanoL The mixture was bydxogenated at 45 psi (3.2 Kg/cm') 
for 2.5 hows. Ihe reaction mixture was filtered to remove catalyst and die filter cake was 
thoroughly washed widi medianol. The filtrate was concentrated under reduced pressure 

10 to provide a glassy solid. This material was triturated with diethyl ether and hexane 

containing a small amount of toluene. The resulting powder was isolated by filtration and 
dried at 78°C overnight in a vacuum ovou This material was further purified by column 
chromatography eluting with 9/1 dichloiromefliane/mefhanol with a few drops of 
aromoninm hydroxide to provide 25 mg of l-[2-(3-pyridin-2-y^)ropoxy)etiiyl]-liir- 

15 imidazo[4,S-c]quiiiblin-4-amiae as a soUd, m.p. 138-140^. 

Analysis. Calculated for C2oHiiNjO*(H20)i/s: %C. 68.43; %H. 6.1S;'%N, 19.95. Found: 
%C 68.47; %H, 5.95; %N, 19.63 

'H NMR (300 MHz. DMSO-d6) 5 8.41 (d, J= 4.4 Hz, 1 H). 8.16 (s. 1 H), 8.10 (d,y = 7.7 
Hz, 1 HX 7.63 (d,y- 8.4 Hz, 1 H). 7.54 (dt,y=9.7, 1.7 Hz, 1 H), 7.43 (t,y=7.3 Hz. 1 
20 H), 7.24 (t, y= 7.5 Hz, 1 H), 7.13 (t, /= 5.5 Hz, 1 H), 6.93 (d, 7= 7.6 Hz, 1 H). 6.59 (s, 2 
H), 4.77 (t. /= 5.1 Hz, 2 H), 3.82 (t, 7= 5.5 Hz, 2 H). 3.34 (t, /= 6.3 Hz, 2 H), 2.57 (t, /= 
7.3 Hz, 2 H), 1.75 (m. 2 H) 

IR (KBr) 3361, 3302, 3188, 1638, 1526, 1 1 19. 751 cm^' 

HRMS (S) calcd fw CjoHjiNiO (M*) 347.1746, found 347.1747. 

25 
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Example 7 

l-{2-[3-(l,3-TWazol-2-yi)prop xy]e%l}-li/-imidazo[4,5-^]quii»lm-4.ainiiie 




PartA 

Under a nitrogen atmosphere NJN^-(Bi8benzyloxycaiboiiyI)-l-[2-^. 
propynyloxy)ethyI]-l/f-inudazo[4,5-c]qumolin-4-ainine (3^5 g, 6.08 nnnol), anhydrous 
N J<-dimethylfonnamide (1 5 rnL)^ triethylamine (22 mL. 15.8 nunol) and 2- 
bromoAiazole (0.6 mL, 6.69 mmol) were combined and heated to 80^. Copper (I) iodide 
(0.046 g) and dichlorobia(triphenylphosphine)palladimn (O) (0.085 g) were added. After 
2 hours the reaction was stopped and die solvent was removed. The crude product was 
purified by column chromatography eluting with 8/2 ethyl acelate/hexane to provide ~2 g 
of a mixture of mono and di ben^loxycaibonyl protected l-(2-{[3-(U-fliia2ol-2-yl)prop- 
2-yn)i]o;9}e%I).l/f.imidazo[4^]ilttiao]in-4-amtne. 

'H NMR (300 MHz. DMSO-dS) S 8.47^.50 (m. 1 H), 8.44 (s, 1 H). 8.1 1 (m. 1 H). 7.89 
(d, y- 3.2 Hz, 1 H). 7.85 (d. 3.3 Hz, 1 H), 7.31-7.77 (m. 2 H). 7.23-7.28 (m. 6 15. 
7.14-7.17 (m, 4 H). 5.20 (s, 4H), 5.00 (t, J- 5.0 Hz. 2 IQ, 4.52 (s, 2 H), 4.09 (t, 5.5 
Hz,2H) 

MS (O) for C24Hi7NjOjS m/z 618 (MH*), 475, 466 
PartB 

Palladium hydroxide (~2 g of 20% on carbon) was added to a solution of die 
maloiial fiom Part A in meftanol. The mixture was hydrogenated at 45 psi (3.2 Kg/cm*) 
fat 3 horns. More catalyst (0,3 g) was added twice and the hydrogenation was continued 
for a total of -25 hours. The reaction mixture was filtered to remove die catalyst The 
filtrate was concentrated under reduced pressure to provide 13 g of mono 
benzyloxycaAoiqrl protected l-{2-[3-(13-thiazol.2.yl^ropoxy]ediyl}-l^-imidazo[4,5- 
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c]quinolm-4-amine. This material was combined witb medianol (5 mL) and sodium 
melhoxide (25 mL of 25% in methanol). The resulting mixtme was stiired for 3 days. 
The reaction mixture was concentrated under reduced pressure and then purified by 
column chromatography. The resulting material was triturated with died^l ether and dried 
5 to provide 028 g of l-{2-[3-(l,3-tfaiazol-2-yl)propoxy]e%l}-li7-imidazo[4,S-c]quinol]^^ 
4-amine as a solid, m.p. 134-135^. 

Analysis. Calculated for CigHwNjOS: %C. 61.17; %H, 5.42; %N, 19<81. Found: %C. 
eUO; %H. 5.23; N, %19.51 

*H NMR (300 MHz, DMS0-d6) S 8.16 (s, 1 H), 8.10 (d, /= 8.4 Hz, 1 H), 7.63 (m, 2 H), 
10 7.51 (d, y= 3.3 Hz, 1 H). 7.43 (t, 7 » 7.1 Hz, 1 H), 7.23 (t. J= 8.0 Hz, 1 H). 6.58 (s, 2 H). 
4.79 (t, 7= 4.7 Hz, 2 H), 3.84 (t, 7= 4.8 Hz, 2 H), 3.4 (t, 7= 6.0 Hz, 2 H), 2,86 (t, J= 7.8 
Hz,2H),1.83(m,2H) 

IR(KBr) 3458, 3358. 3295, 3191, 1640, 1538, 1121, 752 cm'^ 
HRMS (EI) calcd for C18H19N5OS (M^ 353.1310, found 353.1308. 



20 PartA 

Under a nitrogen atmosphere N,N-(bis tert-butyoxycabonyl)-l-(2-(2- 
propynyloxy)ethyll-lff-imidazo[4,5'<:lquinoIin-4-amine (1.75 g, 3.75 mmol), 3- 
iodopyridine (0.85 g, 4.13 mmol), triethylamine (1.4 mL) and acetonitrile (15 mL) were 
combined and then heated to 60**C. Copper (I) iodide (0.03 g, 0.15 mmol) and 
25 dichlorobis(triphenylphosphine)palladium (II) (0.05 g, 0.075 mmol) were added. The 



Example 8 

142<3-Pyridiii-3-ylpropoxy)etiiyl]-lfr-imidazo[4,5-c]quinolin-4-amine 
Bis(trifluoroacetate) 
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reactionwascompleteafteraOminates. TTic solvents were lemoved under reduced 
pressure. lUe crude product was purified by column chromatography (silica gel elutiog 
first with dichloromethane and then with 98/2 dichloromethane/methanol) to provide U6 

gofamixtuie of di-BOC protected and unprotected l-{2.[(3-pyiidin.3-ylpr<v-2. 
ynyl)oxy]e%l}-l/f.iniida2o[4,5-c]quinolin-4-anune. 

'H NMR (300 MHz. DMSCW6) 5 8.54 (bs. 1 H). 8.44-8.48 (m, 2 H). 8.4 (s, 1 H). 8 06 
(m. 1 H). 7.69-7.73 (m. 2 H). 7.54 (d.y=7.6 Hz. 1 H). 7J5 (m, 1 H),4.99 (t.y=4.8 Hz. 
2 H). 4.40 (s, 2 H). 4.09 (t. 5.0 Hz. 2 H). 131(8, 18 HX 
MS (CQ for C3oH33Nj05 m/z 544 (KfflD, 444, 344 
PaitB 

A solution of ae material ftoin Part A b me&anol was combined with catalyst 
(0.7 g of 10% paUadium on carbon) and the mixture was faydiogenated at 45 psi (3.2 
Kg/cm^) for 2 hours. The catalyst was removed by filtration and the filtiate was 
concentrated mider reduced pressure to provide 0.67 g of a mixture of di-BOC protected 
and unprotected H2<3-pyridin-3-yipropbxy)e1hyl]-l^-imidazo[4.5^]ciuinolin-4-amine. 
•H NMR (300 MHz. DMS0-d6) 8 8.50 (d, /= 7.3 Hz, 1 H). 8.39-8.486 (m. 2 H). 8.29 (s. 
1 H), 8.07 (d. y = 8.4 Hz, 1 H), 7.71-7.75 (m. 2 H). 7.46 (d, J = 8.5 Hz, 1 H). 7.3 1 (m, 1 ' 

H),4.94(t.y=4.6Hz,2H).3.88(t,7»5.0Hz,2H).3.32(t.y=5.9Hz.2H),2.38(t.y. 
7.5 Hz, 2 H). 1.63 (m. 2 H), 1.30 (a, 18 H), 

MS (CO for CsoHbNsOj m/z 548 (MH*), 448, 348 
Parte 

Under a nitrogen atmosphere the material fiwn Part B was combined with 
anhydrousdichIoromethane(5mL)andtrifluoroaceticacid(5mL). TTie reaction mixture 
was stirred at ambient temperature for 1 hr. Hie solvents were removed under reduced 
pressure. The residue was triturated with diethyl ether, isolated by filtration and then dried 
in a vacuum oven to provide a tan solid. Ihis material was recrystallized first fiom 
isopropyl alcohol and then fiom dichloromethane/methanol to provide 0.40 g of 1 .[2-(3. 

pytidin.3.ylpropoxy)ethyl].l»imidazo[4,5.c]quinolnHU^ bia(trifluoroacetate) m.p 
134-136^. 

Analysis. Calculated for QoH«N50.(QHF,0,)2.(H20)w: %C, 50.08; %H,423; %N, 
12.03. Found; %C, 49.87; %H, 3.82; %N. 12.16 
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*H NMR (300 MHz, DMSO^S) 8 9.00-9.25 (hs, 2 H), 8.50 (s, 2 H), 8.37 (d. 7= 7.7 Hz, 1 
H), 7.82 (d. y = 7.4 Hz. 1 H), 7.73-7.75 (m, 2 H), 7.55-7.58 (m, 2 H), 4.90 (t, 4.9 Hz, 2 
H), 3.86 (t,7= 4.8 Hz, 2 H), 3.35 (t, J- 6.1 Hz. 2 H), 2.49 (t. J= 7.0 Hz, 2 H). 1.67 (m. 2 
H) 

5 IR(KBr) 3421,3212,2885, 1699. 1199, 1120,720cm-* 

HRMS (EI) calcd for CioHziNsO (NT*) 347.1746, found 347.1743. 

Example 9 

l-[2-<3-Pyrimidm-5-ylpropoxy)e%l]-lif-imidazo[^ 




PaitA 

Using the general method of Example 8 Part A, except that tiie reaction 
temperature was raised to 80*C N,N-(bi8 /crt-'butyoxycabon)d)-l-[2-(2- 
propynyloxy)ethyl]-lH-iinidazo[4,5-c]quinolin-4-amine (2.5 g, 5.36 mmol) was coupled 
15 witii 5-bromopyrimidine (0.94 g, 5.89mmol) to provide 1 .59 g of NJT-(bis tert- 
butoxycaibonyl>l-{2-[(3-pyrimidin-5-ylpr6p-2-ynyl)oxy3e(h^^ 
c]quinolin-4-aminB. 

•hNMR (300 MHz. DMSO-d6) 8 9.19 (s, 1 H), 8.64 (s. 2 H). 8.44-8.47 (m, 1 H), 8.40 (s. 
1 H). 8.02-8.06 (m. 1 H). 7.68-7.72 (m, 2 H), 4.99 (t, 7 « 5.0 Hz, 2 H). 4.43 (s, 2 H), 4.10 
20 (t,y=5.2Hz,2H), 1.32(8, 18H) 

MS (CI) for C29H32N«05 m/z 545 (MH^, 445. 345 
PaitB 

A methanol solution of the material from Part A was combined with catalyst ( 5% 
platinum on carbon, palladium hydroxide and 10% palladium on carbon were; used in 
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succession) and hydrogcnated to provide 0.60 g f N^-(bis tertAyataKyc«Aot^l.[2^3. 
pyrimidin-5-ylpropoxy)e%l].li/-iimdazo[4,5-c]quinolin^^ 

'H NMR (300 MHz. DMS0k16) 5 8.98 (s. 1 H). 8.48-8.52 (m. 1 H), 8.45 (s. 2 H). 8 40 (s 
1 H). 8.06-8.09 (m. 1 H). 7.70-7.74 (m, 2 H). 4.94 (t. 7= 5.-1 Hz. 2 H). 3.89 (t. 7= 5 0 Hz.' 

2 H). 3 J4 (m. 2 H). 2J4 (t. y= 7J Hz, 2 H). 1.64 (m. 2 H). 1.29 (8. 18 H) 

MS (d) for C29H36N«Q5 xa/z 549 (MH*). 449. 349 

PaitC 

Using the genend method of Example 8 Part C. the material ftom Part B was 
hydrolyzed to provide 0. 14 g of I-[2-(3-pyrimidin-5-y]p»poxy)elhyl]-liy-imidazo[4.5- 
c]quinoIin-4-amiiie, m.p. 1S9-16I'C 

Aiulysis. Calculated for C,^,0.(qiHF,OJwo.(H20)„4: %C, 6327; %H. 5.70; %N. 
23.06. Found: %C, 63.47; %H, 5.35; %N, 22.88 

•h NMR (300 MHz. DMS0-d6) 5 8.98 (s. 1 H). 8.48 (a. 2 H). 8.19 (s. 1 H). 8.15 (d. 7= 
8.0 Hz. 1 H). 7.63 (d.y= 8.6 Hz. 1 H). 7.46 (t.y= 6.0 Hz^ 1 H). 7.28 (t.y. 8.4 Hz. 1 H) 

6.79(s.2H).4.81(t,y=4.8Hz.2H).3.84(t.y-5.ia;2H).335(l.J-6.0Hz.2H)* 
2.43 (t,y= 7.4 Hz. 2 H). 1.69 (m, 2 H) 

IR(KBr)3310.3132. 1647. 1582. 1531. 1403. 1117 cm-' 

HRMS (EI) calcd forC,^2oN«0 (M^ 348.1699. found 348.1695 
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Example 10 

l-{2-[(l-B iizyl4H-i;i,3-triazoM-yl)methoxy]e%l}-lH-imidaTO 

amine hydrochloride 
l-{2-[(l-Bei^l-lH-1.2,3-triazol-5-yl)methoxy]e&^^ 
■ 5 amine hydrochloride 




PartA 

10 clquinolin-4-amine (1.5 g. 2.81 mmol), anhydrous toluwie (30 mL) and benzyl azide (1.3 
mL. 9.12 mmol) were combined and heated in an oil bath at 100^ for 28 hours. The 
reaction mixture was concentrated under reduced pressure to provide crude product as a 
brown oil. 
PartB 

15 Sodium me&oxide (2.19 mL of 25% m methanol, 9.52 mmol) was added to a 

mixture oftiie material from Part A and methanol (20 mL). Tie reaction mixture was 
allowed to stir at ambient temperature overnight and then it was concentrated under 
reduced pressure to provide a dark oU. The oU was purified by column chiomatogrq?hy 
elutingwidi5%mcflianolindicWoromethanetoprovidealifiJityeUowoiL Theoilwas 

20 treated with l.OM hydrogen chloride to provide a pink solid. This solid was recrystallized 
twice from acetonitrik and the resulting product was dried m a vacuum oven at 80^ for 2 
hours to provide 0.12 g of a mixture of the reg^o isomers of the desired product le. a 
mixture containing bofli l.{2-[(l.benzyl-lJT-l A3-triazol-4-yl)methoxy]ethyl}4H^ 
imidazo(4,5-c]quinoline-4^unine hydrochloride and l.{2-[(l-ben2yl-l*ia3-triazol-5- 
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yl)melhoxy]ethyl}- W.inudazo[4.5-c]qumoline-4:amme hydrochloride, as a light pink 
ciystalline solid, m.p. 209-21 rC. 

Analysis: Calculated for C^„N,0 • 0S51 HCl • 0.615 H,0: %C. 59.35; '/oH. 5.25- '/oN 
22.02; Found: %C. 59.46; %H, 5.16; %N. 22.05. 

'H-NMR (300 MHz. DMS(>d6) 5 9.00 (br s. 2 H). 8.46 (s. 1 ^H). 8.28 (d, J=7 8 Hz. 1 H) 

7.98 (s. I H). 7.83 (br d. J=7.8 Hz. 1 H). 7.71 (br V J=7.8 Hz. 1 H). 7.50 (br t. J=7 7 Hz. 1 

H) 7.20-7.40 (m. 5 H). 5,52 (s. 1.88 H). 5 J9 (s. 0. 12 H). 4.88 (1, J=4.9 Hz, 2 H). 4.52 (s 2 

H). 3.95 (t, J=4.9 Hz, 1.88 H), 3.87 (t, J=5.1 Hz. 0.12 H) 

IR(KBr) 3152. 2638, 1672, 1605, 1126cm-' 

HRMS (m) calcd for CjjHuNtO (M*) 399.1808, found 399.1802. 

Example II 

l-[2<{H(PhenyIsulMyl)methyl]-l/f-U^.triazol-4-yl}m^^ 

c]quinoline-4-aiiiine 
H2-({l-(aT«aqrlsuIfeq,l>nethyl]-l^^^ 

c]quinoUne-4-amioe 




PartA 

Under a nitrogen atmosphere, anhydrous toluene (20 mL). N.N-(bis tert- 
butoxycaibonyl)-l-[2K2-propynyloxy)ethyl]-l^.imidazo[4.5-c]quinolin^ (1.0 g, 
2.1 mmol) and azidomethyl phenylsulfide (0.61 mt, 4.3 mmol) were combined and heated 
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at reflux for 72 hours. The leactioii mixture was allowed to cool to ambient temperature 
aiul then it was concentrated uiuier reduced pressure to provide a bio^ This material 
was purified by colimm chromatography elutmg with 80/20 ediyl acetate/hexane to 
provide 0.95 g of product as a clear oil 
5 MS (CI) for C32H37N7O5S m/z 632 (MH+), 532, 458. 432 
Parte 

A solution of the material firom Part A in anhydrous dichloromethane (15 mL) was 
added to a mixture of trifluotoacetic acid (7.4 mL) and anhydrous dichloromethane (6 mL) 
which had been chilled to 0°C. The reaction mixture was kept in an ice bath for 2 hours 

10 and then allowed to warm to ambient temperature. After 6 hours die reaction mixture was 
washed with 20% sodium hydroxide. The aqueous fiaction was extracted with 
dichloromethane. The organic fractions were combined, washed with water, dried over 
magnesium sul&te, filtered and then concentrated under reduced pressure to provide a 
green oiL The oil was purified by column chromatography eluting with 5% methanol in 

15 dichloromethane to provide a green crystalline solid. This material was recrystallized 

fiom isopropanol to provide 0. 12 g of a mixture of the regio isomers of the desired product 
Le. a mixture containing bo& l-[2-({l-[(phei^sul&nyl)metfayl]-lif-1.2,3-triazol-4- 
yl}methoxy)etfayl]-l/^imidazo[4,5-c]quinoUne-4*arnine and l-[2-({l- 
[(phenylsulfenyl)meAyl]-l/f-l,2.3-tria2ol-5-yl}methoxy)ethyl]-l/f-^ 

20 c]quinoIine-4-amine, as an off-white solid, mp. 1 82-1 84^C. 

Analysis: Calculated for C22H21N7OS: %C, 6124; %H, 4.91; %N, 22.72; Found: %C. 
60.94; %H, 4.94; %N, 22.38. 

*H-NMR (300 MHz, DMS0-d6) 5 8.00-8.20 (m. 2 H), 7.87 (s, 0.8 H), 7.60-7.65 (m, 1 H), 
7.52 (s, 0.2 H), 7.40-7.50 (m, 1 H), 7.20-7.40 (m, 6 H), 6.65 (s, 2 H), 5.87 (s, 1.6 H), 5.65 
25 (s, 0.4 H), 4.83 (br t, J=4.6 Hz, 0.4 H), 4.78 (br t, J=4.9 Hz, 1.6 H), 4.49 (s, 1.6 H), 4.42 (s. 
0.4 H), 3.80-3.90 (m.2H) 
IR (KBr) 3322, 3205, 1643. 1527, 1095 cm'" 
HRMS (EQ calcd for CzzHiiNtOS 0^ 431.1528. found 43 1.1522. 
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Example 12 

l-t2<Ben2o[b]fiiran-2-ylmelhoxy)e%I]-l/f-iniida2o[4,5-c]<pii»^ 




Part A 

Ben2yIlrime%laniinomum cUoridc (0.436 g) and propaigyl bromide (6.07 mL of 
80%) weie added with stirring to a mixtun of dicMoromeliiane (185 mL) and aqueous 
8odiumliydiDxide(60mLof50%). 2.<l/f-finidazo[4.5^]quinolin-l-yI)etiianol (10.0 g. 
46.9 mmol) was added to the resulting solution. The reaction mixture was stitred at 
ambient temperature for 21 hours at which time analysis by HPLC showed ftat starting 
material remained. An addition«<l equivalent of propaigyl bromide was added and the 
reaction mixture was stined for an additional 46 hours. Water was added to the reaction 
mixture and the layers were separated. The aqueous fiaction was extracted wifli 
dichloTomethane. The organic fractions were combined, washed with water and with 
brine, dried over magnesium sulfate and then concentrated under reduced pressure to 
provide a dark brown soKd. This material was purified by flash chromatography (silica 
gel eluting wifli 5% methanol m dichloromefliane) to provide 7.0 g of l-[2- 

propynyloxy)efliyl]- l/f-imida2o[4,5-c]quinoline as a brownish solid. 
PartB 

Under a nitrogen atmosphere, l-(2-(p^opynylo3qr)efll3d^lfl'-imidazot44- 
c]quinoline (1.0 g, 4.21 mmol). triethylamine (1.53 mL, 10.96 mmol) and anhydrous 
acetonitrile (20 mL) were combined and then heated to &fC. 2-Iodophenol (1.02 g, 4.63 
mmol), copper (I) iodide (0.08 g) and dichlorobis(triphenylphosphine)palladhan(II) (0.148 
g) were added After 4 hours analysis by TLC (5% methanol in dichloromelhane) 
indicated that the reaction was complete. TTie reaction mixture was filtered through a 
layer of Celite® filter aid to remove the catalysts. The filtrate was concentrated under 
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leduced pressure to provide an oil. This material was puiifi d by flash chromatograpfay 
(sflica gel elutbg with 3% methanol in dichloromefliane) to provide 0.91 g of l-[2- 
(benzo[b]furan-2-ylme&oxy)ethyl]-lH-imidazo[4,S-c]quinolin^ as a yellow oO. 
Parte 

5 3-Chloropero3^benzoic add (0.65 g) was added in portions over a period of S 

minutes to a solution of the material from Part B in chloroform (IS mL). The progress of 
die reaction was monitored by TLC, Mote 3-chloroperoi^benzoic acid (2 X 02 g) was 
added. After 1 .5 hr the reaction mixture was washed twice with aqueous sodium 
bicarbonate, back extracted with chloroform, washed widi brine and then concentrated 

10 under reduced pressure to provide l-[2-(benzo[b]fiiran-2-ylme1hoxy)eAyl]-Lfir- 

imidazo[4,5-c]quinoline-5N-oxide. The material was stored under nitrogen at a reduced 

temperature over die weekend. 

PartD 

Under a nitrogen atmosphere, trichloroaoetyl isocyanate (0.60 g, 3i.l 8 mmoQ was 
IS slowly added via a syringe to a solution of the N-oxide fin>m Part C in dichloromediane 
(IS mL). The volatHes were removed under reduced pressure to provide 2,2,2-trichloro- 
{l-[2-<beiizo[b]furan-2-yhnethoxy)ethyl]-lif-imidazo as a 

tan solid. This material was dissolved in medumol (15 mL). Sodium methoxide (2.04 mL, 
9.01 mmol) was added and the resulting solution was allowed to stir for 48 hours. A white 
20 precipitate was isolated by filtration and dien recrystallized from acetonitrile to provide 

022 g of l-[2-(benzo[b]furan-2-ybnethoxy)ediyl]-lir-imida2o[4,5H:]quinol^^ as 
off-white needles, m.p. 201-203*C. 

Analysis: Calculated for C21H18N4Q2: %C, 7038; %H, 5.06; %N, 15.63; Found: %C, 
70.36; %H, 4.80; %N 15.51. 
25 *H-NMR (300 MHz, DMS0-d6) 5 8.16 (s, IH), 8,06 (d, /= 7.8 Hz. IH), 7.49-7.62 (m, 
3H),7.42(m, IH), 7,16.7.31 (m.3H), 6.76 (s. IH), 6 J8 (br s, 2H), 4.83 (t.7=»5.4Hz, 
2H). 4.61 (8. 2H), 3.97 (t, J= S.l Hz, 2H) 
IR (KBr) 3455, 3069, 1583, 1530, 1397, 1254, 1088 
HRMS (H) calcd for C21H18N4Q2 (M*) 358.1430, found 358.1428. 
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Exampl 13 

1^2KPyridin-3-ylmethoxy)ethyl^l/f.uni^ Hydrochloride 

^1 




PartA 

Undesr a niHogen atmosphere, sodioni hydride (16.88 g of 60% in mineral oil. 422 
mmol) was added in portions to a solution of 2Klfl'-imida2o[4.5-c]quinolin-l-yl)ethanol 
(60.0 g. 281 mmol) m anhydrous N.N-dimediylformamide (600 mL). TTie aOconde was 
allowed to stirfor abont 1.5 hours. Benzyl bromide (50.2 mL, 422 mmoQ was slowly 
added over a period ofabout 30 minutes. n« reaction mixture was allowed to stir at 
ambient tcmpeiatuns overnight Solvent was removed under reduced pressure. ITie 
residue was taken up in ethyl acetate, washed several times with water, washed with brine, 
dried over magnesium sulfete and then concentrated under reduced pressure to provide 1- 
[2-(benzyloxy)ethyl]-l^r-imida2a[4.5-c]qumoline as a daric oil. 
•H-NMR (300 MHz. DMSCM6) 8 9.22 (s. IH). 8.42 (s. IH). 8.40 (s. IH). 8.17 (m. IH). 
7.69 (m, 2H), 7.10-7.22 (m, 5H), 4.95 (t. 7^ 5.1 Hz. 2H). 4.45 (s. 2H). 3.93 (t. 5 1 Ifc 
2H) 

MS (O) fiw Ci9H|7NbO m/z 304 (MH*), 214 
PartB 

3-Chlon)peroxyben2oic acid (69.36 g of 77% maximum) was added in portions 
over a period of 15 minutes toa solution of l.(2-(benzyloxy)ethyl]-l^.imidazo[4,5. 
cjquinoline (85.36 g. 281 mmol) in chloroform (800 mL). After 1 hour analysis by 1LC 
(10% methanol in dichloromethane) showed that die reaction was complete. Hie reaction 
mixture was washed with saturated sodium bicariwnate (twice), washed with brine, dried 
over magnesium sulfite and then concentrated under reduced pressure to provide a soUd. 
TTie solid was slurried with diethyl ether and then isolated by filtration to provide l-[2- 
(ben2yloxy)ethyl]-l/f.mudazo[4.5-c]quinolme-5N-oxide as a daric yellow solid. 
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Parte 

Phosphorous oxychloride (12.84 mL, 138 mmol) was slowly added to a mixture of 
l-[2'<beiizyloxy)ethyll-lif-iimdazo[4,5-c]qumolme (40.0 g, 125 mmol) and 

anhydrous toluene (600 mL). The reaction mixture was allowed to stir for about 30 

5 minutes and then die volatOes were removed under reduced pressure. The resultmg red oil 
was dissolved in dichlorometfaane, washed twice with saturated sodium bicarbonate, and 
then concentrated under reduced pressure. An attBnq)t to reciystallize the residue fiom 
ethyl acetate resulted in a gum. The material was taken up in ethyl acetate (500 mL) and 
. flien combined with triefliylamine (2534 g, 250 mmol). The solution was chilled in an ice 

10 bath and the precipitate was isolated by filtration. The material changed back into an oil 
shortly after filtration. The oil was taken up in dichloromediane, combined witili the 
filtrate and then concentrated under reduced pressure to provide an oil. This material was 
partitioned between dichloromethane and 15% sodiinn hydroxide. The organic fraction 
was washed with brine, dried over magnesium sul&te and then concentrated under 

15 reduced pressure to provide an oil. This oil was further purified by flash chromatography 
(silica gel eludng first with dichloromethane, dien with 2% methanol in dichloromethane 
and &en widi 5% methanol in dichloromethane) to provide -21 g of l-[2- 
(bcnzyloxy)eAyl]-4-chloro-lif-imidazo[4,5-c]quinoline. 

'H-NMR (300 MHz, DMS0-d6) 8 8.47 (s, IH). 8,42 (dd, 8.3, 1.5 Hz, IH), 8.08 (dd. J 
20 = 8.3. 1.5 Hz, IH), 7.72 (m. 2H), 7.04-7.17 (m. 5H). 4.96 (t, /= 5,1 Hz, 2H), 4.44 (s, 2H). 
3.92(t,J=5.1Hz,2H) 

MS (CI) for C19H16CIN3O m/z 338 (MH*), 309, 248, 214 
PartD 

Phenol (621 g, 66 nmiol) was added in portions to a chilled suspension of sodium 
25 hydride (2.79 g of 60% in mineral oil, 69.7 mmol) in diglyme (25 mL). When bubbling 
had subsided, a solution of the material from Part C in diglyme (10 mL) was added in a 
single portion. The resulting solution was heated to 1 lO'C and stirred overnight Analysis 
by TLC (3% methanol m dicMorometfaane) indicated that the reaction was cornpl^^^ Tlie 
solution was cooled to ffC and a brown precipitate formed. The diglyme was decanted 
30 off. The solid was slurried with hexane and then isolated by filtration. The solid was then 
slurried wifli water, isolated by filtration and dried in an oven overnight The solid was 
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leciystallized from isopropanol to provide 19.3 g of l-[2Kbeiizyloxy)e1hyl]^henoxy. 
l/f-imidazo[4,5-c]quinolme as a solid 

'H-NMR(300 MHz. DMS0-d6) 5 8.39 (s. IH). 8.32 (dd,y= 8.3. 1.5 Hz. IH). 7.69(dd.y 
= 8.3. U Hz. IH). 7.4<S.7.59 (m. 4H), 7.12-7.33 (m, 8H). 4.93 (t. 7 = 5.1 Hz. 2H). 4.47 (s, 
2H).3.94(t,y=5.1Hz,2H) 

MS (d) for CjsHziNaOnn/z 396 (MH*). 306, 288 
PaitE 

Under a nitrogen atmosphere, triffic acid (29.0 g) was added diopwise to a solution 
of lK2Kben2yloxy)e%i]-4^1»n0xy.lfliimidazo[4.5.c]qumoline (7.65 g) m anhydrous 
dichloromethane(200niL). When analysis hylLC (5% methanol in dichloromethane) 
indicated diat die reaction was complete, the reaction mixture was concentrated under 
reduced pressure to provide an oil. This material was dissolved in ethyl acetate and then 
combined with triethylamine (10 eq.). The solution was dihited with additional ethyl 
acetate, washed wifli water, washed with brine, dried over magnesium sul&te and then 
concentrated under reduced pressure. TTie residue was recrystallized from ethyl acetate to 

provide -4.8 g of 2-(4-phenoxy-l/f-imida2o[4,5-c]quinolin-l-yI)ethanol as a white flu^ 
solid. 

'H-NMR (300 MHz, DMS0-d6) 8 8.34 (m, IH), 8.32 (m, IH). 7.70 (m. IH). 7.46-7.60 
(m. 4H). 7.25-7.31 (m, 3H). 5.06 (t, J' 5.4 Hz, IH). 4.76 (t. /= 5.4 Hz. 2H). 3.90 (q. y = 
5.4Hz,2H0 
PaitF 

3-(Bromomethyl)pyridine lrj«lrobromide (0.638 g, 2 J2 mmoO was added in a 
single portion with stirring to a solution containmg 2.(4i(henoxy-lff.imidazo[4,5- 
c]quinolin-l-yl)ethanol (0.7 g, 2.29 mmol), benzyltrimethylammonram chloride (-0.03 g). 
sodium hydroxide (28 mL of 50%) and dichloromethane (28 mL). After 3 hours analysis 
by TLC (5% meAanol in dichloromethane) indicated fliat the reaction was complete. The 
reaction mixture was diluted with water (100 mL) and dichloromethane (100 mL). The 
Uyeis were sqniated and the aqueous fraction was extracted with dichloromefliane (100 
mL). He organic fiactions were combined, washed with brine, dried over magnesium 

sulfite and flienconcenhated under reduced pressure to provide a dark yeUow solid. This 
material was purified by fkish chromatography (siHca gel elutmg with 5% methanol in 
dichlotomefhane) to provide 0.74 g of 
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4-phen xy-l-[2-(pyridm-3-yImethoxy)ethyl]-lff-iniidazo[4,5-c]quinolm^ as a bright 
yellow solid. 

'H-NMR (300 MHz, DMS0-d6) 8.42 (dd, 7= 4.9, 2.0 Hz, IH), 8.38 (s, 2H), 8.33 (dd. 
8.3, 1 .5 Hz,' IH), 7.70 (dd, /= 8.3, 2.0 Hz, IH). 7.46-7.59 (m, 5H), 7.22-7.33 (m, 4H), 
5 4.96 (t, /- 4.9 Hz, 2H). 4.52 (s, 2H), 3.98 (t, J « 4.9 Hz. 2H) 
MS (CI) for C24H20N4O2 m/z 397 (MH*), 306, 288, 212, 110 
PartG 

4-Phenoxy-l-[2-(pyridm-3-ylmethoxy)ethyl]-lif-iinidazo[4,5^^ (0.67 g, 

1.69 mmol) and ammoimixn acetate (1.30 g, 16.9 mmol) were combined and heated to 

10 150^. After S hours analysis by TLC (10% methanol in dichloromethane) showed 

starting material. More ammoniimi acetate (5 g) was added. After 1 hour TLC indicated 
that die reaction was complete. The reaction mixture was allowed to cool to ambient 
temperature ovemigjit The resulting brown oil was combined with water (100 mL) and 
made basic (pH 9) with sodium bicaibomitB. The product was extracted into 

15 dichlorometiiane (2 X 100 mL). The extracts were combineid, washed widi brine, dried 
over TTifl gy^eg i""! sul&te and then concentrated under reduced pressure to provide an off- 
white gummy solid. This material was purified by flash chromatography (silica gel 
elutmg with 10% methanol in dicUoromeOaiie) to provide 0.40 g of a gummy white soUd. 
This material was dissolved in methanol (10 mL). Hydrogen chloride/diedxyl eflier (5 eq) 

20 was added dropwise and the mixture was allowed to stir fori hour. Theresultmg 

precipitate was isolated by filtration, rinsed witii diethyl ether and dried in a vacuum oven 
to provide 0.358 g of l-[2-(pyridin-3-yhncthoxy)ethyl]-lH-iniidazo[4,5-c]quinol^^ 
amine hydrochloride as a light yellow solid. nLp. 229-23 l**C. 
Analysis: Calculated for CigHnNjO • 2.75 HCl < 0.4 H2O: %C, 50.62; %H, 4.85; %N, 

25 16.40; Found: %C, 50.44; %H, 4.96; %N. 16.19. 

'H-NMR (300 MHz, DMS0Mi6) 5 8.78 (d, 7 = 5.4 Hz, IH), 8.71 (s, IH), 8.56 (s, IH), 
8 J4 (d, J= 8.3 Hz, IH), 8.26 (d, 7 = 7.8 Hz, IH), 7.90 (dd, 7- 7.8, 5.9 Hz, IH), 7.84 (d, J 
= 8.3 Hz, IH), 7.72 (t. 7.8 Hz, IH). 7.54 (t, J= 7.8 Hz, IH), 4.98 (t, 7= 4,9 Hz, 2H), 
4.69 (s, 2H). 4.04 (t, 7= 4.9 Hz, 2H) 

30 MS (CI) for CisHnNsO • HCl(u/4)* H20(2/5)in/2321 (MH^.229. 
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10 



IS 



20 



Example 14 

l-t2-(Pyridm-2-jdme&oxy)ethyl].lff-inudazo[4.5-c]qumolin-4-a^ 
NH, 




25 



PartA 

Using the genera] method of Example 13 Part F. 2-(4-phenoxy-l/f-imidazo[4.5- 
c]quinolin-l.yl)ethanol (0.9 g. 2.95 mmol) was reacted wifii 2-picolyl chloride hydroisen 
chloride (0.53 g, 3.24 mmol) and flie product purified to provide 0.65 g of 4-phenoxy.l. 
[2-(Bddm.2.yhnelhoxy)ethyl]4/f-imidazo[4,5<]quiTO 

'H-NMR (300 MHz. DMSCM6) 8.41 (m. 2H). 834 (dd. 7 - 83. 1.5 Hz. IH). 7.70 (dd. / 

= 83, 1.5 Hz. 2H). 7.46-7.66 (m. SB), 7.18-7.33 (m, 4H). 730 (d, 7- 7.8 Hz. IH). 4.98 (t. 

/=4.9 Hz. 2H). 4.55 (s, 2H), 4.04 (t, /- 4.9 Hz, 2H) 
PartB 

The material ftom Part A and amanomum acetate were combined and heated to 
150"^, After 5 hours analysis by TLC (10% methanol in dichloromethane) indicated that 
flie reaction was complete. Ihe reaction mixture was allowed to cool to ambient 
ten^jerature. Ifaen it was combined wifli water (100 mL) and made basic (pH 9) with 
sodium bicari>onatB. The resulting white precqntate was isolated by filtration and then 

slurried widi diethyl ether. The resdting white solid was isotolBd by filtration and then 
reciystallized fiom acetonitrile to provide 0.18 g of l-[2-(pyiidia-2-yhneflioxy)ethylMJir- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p, 196-198«C. 
Analysis: Calculated for C„H,7N,a %C, 67.70; %H, 537; %N, 21.93; Fomid: %C 
67.86; %H, 531; %N, 22.13. 

'H-NMR (300 MHz, DMS(M6) 6 8.43 (d, 4.9 Hz, 2H), 8.20 (s, IH). 8.09 (d. 7= 6.8 
Hz. IH), 7.63 (dt, y- 8.3. 1.5 Hz. 2H5. 7.43 (dt, 83, 1 J Hz. IH), 7.19-7.24 (m, 2H). 
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7.12 (d, /=7,8 Hz, IH), 6,53 (br s, 2H), 4.87 (t, J- 5.1 Hz, 2H), 4.54 (s, 2H), 3.99 (t, /= 
5.lHz,2H) 

MS (CI) for CwHnNsO m/z 320 (MH*), 229, 21 1 . 

Example 15 

l-[2*(Pyridin4-ylmettoxy)ettiyl]-lif-imidazo[4,5-c]^ 




Part A 

10 Using the general mefiiod of Example 13 Part F, 2-(4-pbenoxy-l/f-inidazo[4,5- 

c]qumolin-l-yl)ethanol (I.l g, 3.61 mmol) was reacted with 4-picolyl chloride hydrogen 
chloride (0.649 g, 3.96 mmol) and the product purified to provide -0.3 g of 4-phenoxy-l- 
I2-(pyridin-4-ybnethoxy)cthyl]-l^-imidazo[4,5-c]quinoline. 

^H.NMR(300 MHz, DMSO-d6) 5 8.41 (s. IH), 8.39 (s, IH), 8.34 (dd,/= 7.8, 1,5 Hz, 
15 2H), 7.70 (dd, / « 7.8, 1.5 Hz, IH), 7.46-7.60 (m, 4H). 7.25-7.33 (m, 3H), 7.10 (d, 7= 5.9 
Hz, 2H). 5.00 (t, /= 4.9 Hz, 2H), 4.53 (s, 2H), 4.00 (t, J = 4.9 Hz, 2H) 
MS (CI) for C24H20N4Q2 miz 397 (MH*), 306, 288, 212, 1 10 
PartB 

Using the general me&od of Example 14 Part B, 4-phenoxy-l-[2-Q)yridin-4- 
20 yImethdxy)eth^]-lH*iniidazo[4,5-c]quinoline (0.25 g) was aminated to provide 0.14 g of 
l-[2-0>yridin-4-3imetfao}7)edi]d]-lir-imidazo[4, as a solid, m.p. 1 59- 

i6rc. 

Analysis: Calculated for CigHnNsO: %C. 67.70; %H, 5.37; %N. 21.93; Found: %C, 
67.37; %H. 5.31; %N, 22.49. 
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'H-NMR(300MHz,DMSCM6)5 8.40{<Jd,y=4.4. 1.5 Hz, 2H). 8.20 (s, IH). 8.09(d, J- 
8.3 Hz. IH). 7.62 (d, /= 8.3 Hz, IH), 7.43 (m, IH), 7.21 (m. IH). 7.10 (d. /-5.4 Hz. IH). 
6.54 (br 8. 2H). 4.87 (t. 5.1 Hz, 2H). 4.51 (s, 2H), 3.94 (t, y« 5.1 Hz, 2H) 
MS (CI) for CsHnNjO m/z 320 (MH*), 229, 136 ' 

Example 16 

l-{2-[(3,5-DimethyUsoxazol-4-yI)metbo3cy]ethyl}. 
l/r- in iid«zo[4,5-c]qiunolm-4-ainine 




PartA 

Using flie general meOmi of Example 13 Part F, 2-(4-pheiiaQr.LH'.uttidazo[4,5. 
c]qumoIin-l-yl)ethanol (0.82 g. 2.69 mmoO was reacted wiA 4-{chIoiomeliQl)-3,5. 
dimethylisoxazole (0.43 g, 2.95 mmol) and purified to provide 0.59 g of l-{2-K3,5- 

dimethylisoxazoM-yl)me1ho;Qr]ethyl}-4i)heno;^-lir-imidazo[4,5-c]quin^ as a white 
foamy solid. 

'H-NMR (300 MHz, DMS0-d6) 8 8.29-8.32 (m, 2H), 7.70 (dd, y = 7.8, 1.5 Hz, IH), 7.46- 

7.60 (m, 4H). 7.25-7.32 (m, 3H) 4.89 (t, 7=5.1 Hz, 2H), 4.24 (s, 2H), 3.89 (t, /= 4.9 Hz, 

2H),2.16(s,3H),1.93(8,3H) 

MS (CI) for Cz4Ha2N40j m/z 415 (MH*), 306, 212, 112 

PaitB 

Using fte general me&od of Example 14 Part B, dw matBiial fiom Part A was 
aminated to provide 0.39 g of l-{2-[(3,5-dime%Iisoxa2ol-4-yI)metho3Qr]efliji}-LH'- 
imidazo(4,5-c]quinolin-4-amine as a white solid, m,p. 213-215'C. 
Analysis: Calculated for CijHijNsQi: %C, 64.08; %H, 5.68; %N, 20.76; Fount %C, 
64.02; %H, 5.53; %N, 21.01. 
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*H-NMR (300 MHz, DMS0-d6) 5 8.12 (s, IH), 8.05 (dd, J= 8 J, 1.0 Hz, IH), 7.61 (dd, J 
= 8.3, 1.0 Hz, IH), 7.43 (m, IH), 7.21 (m. IH), 6.52 (br s, 2H). 4.79 (t, 7= 5.1 Hz. 2H), 
4.23 (s, 2H), 3.85 (t, 7- 5.1 Hz, 2H), 2.20 (s. 3H), 1.97 (s, 3H) 
MS (CI) for C18H19N5O2 m/z 338 (MH*), 229, 112 

Example 17 
l-<2-{[3-(Pyiinidia-2-yl)-2.propynyl]oxy}e 
lif-iimdazo[4,5-c]quinolui-4-amiiie tiifluoioacetate 




10 Under a mtrogen atmosphere, l-[2-p-propynyloxy)etfiyl]-l/r-imidazo[4,5- 

c]quinolm-4-amine (1.0 g, 3.7 mmol), trietfiylamine (1,0 g, 9.7 mmol) and anhydrous 
N,N-dmiethylformamide (20 mL) were combined. The resulting solution was heated to 
65*H: . Copper (I) iodide (0.07 g, 0.4 mmol), dichlorobis(triphenylphosphine)palladium(n) 
(0.13 g, 0.2 mmol) and 24)romopyrimidine (0.65 g, 4.1 mmol) were added and the 

15 reaction mixture was stirred at 65*C overnight The N,N-dimethylformamide was 

removed under reduced pressure to provide crude product as a tar. This tar was purified 
first by column chromatography (silica gel eluting with dichloromethane) and then by 
semi-preparative HPLC using Metiiod A to provide 0.05 g of l-(2-{[3-(pyrimidin-2-yI)-2- 
propynyl]oxy}ethyI)-lH-imi[dazo[4,5-c]quinolin-4-amine trifluoroacetatB as a spongy 

20 white solid, m.p.214-215*C;. 

Analysis: Calculated for Ci9H,6N60 • 1.5 C2HF3O2 ' 0.3 H2O: %C. 50.67; %H, 3.51; %N. 
16.12; Found: %C, 50.67; %H, 3.11; %N, 16.14. 

'H-NMR (300 MHz; DMSOd^) 8 (ppm) 9.l69(s,lH), 8.646(s,2H). 8.497(s,lH), 
8.328(dJ=8.3Hz.lH), 7.773(dJ=6.9Hz,lH), 7.703(U=6.7Hz.lH), 7.558(U=7.2Hz.lH), 
25 . 4.942(U==4.8Hz,2H), 4.447(s^H), 4.073(t,J=4.9Hz,2H). 
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Example 18 

K2-{[3KPyrid-4-yl)-2-piopynyl]oxy}ethyl>l/r-iinida2o[4.5-c]quin^ 

bis(tnfIuoroacetate) 




Under a nitrogen atmosphere. l-[2-(2-propynyloxy)eaiyl]-l/f.fanidaM[4,5. 
c]quinolm.4.«mine (0.5 g, 1.9 mmoO. trietfaylamine (0.5 g, 4.9 mmol), copper (I) iodide 
(0.036 g, 0.2 mmol). 4-bromopyridine (0.51 g. 2.6 mmol) and acetonitrile (20 mL) were 
combined and stined at ambient teiiq)eratme. • 

IMcWoiobis(triphenylpliosphinc)panadium(II) (0.066 g, O.l mmol) was added. Hie 
reaction mixture was heated at reflux overnight The acetonitrile was removed under 
reduced pressure. The residue was taken up in dicUoromefliane and inelJianol and then 
put dirough a basic alumina column. The fiactions wen combined and conoenttated under 
reduced pressure. Hie residue was triturated with acetonitrile. Hie resulting solids 
isolated by filtration and then purified by semi-preparative HPLC using Method A to 
provide 0.1 g of H2.{[3-(pyrid-4-yl)-2-propynyl]oxy}cthyl)-l/f-imidazo[4.5K:]quinol^^ 
4-amine bis(trifluoioacetate) as a gray fluffy soKd, m.p. HS^C (dec,). 
Analysis: Calculated for Cj^nUsO • 2.0 C2HF3O1 • 0.5 H2O: %C. 49.66; %H. 3.47; %N. 
12.06; Found: %C. 49,59; %H, 3.51; %N, 12.22. 

'H-NMR (300 MHz; DMS(M«) S (ppm) 9.063(bs.2H). 8.551(d^=5.2Hz.2H). 
8.498(s.lH), 8335(4J=7.7H2,1H), 7.795(dJ=6.9H2,lH). 7.727(U=8.3H2,1H), 
7.564{t^ JH2,1H), 7.139(dJ^5.7Hz,2H), 4.942(y=4.8Hz.2H). 4A27(s.2H), 
4.056(t.J=4.8Hz.2H). 
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l-(2-{[3-<FurO-yl)-2-propynyl]oxy}ediyl)-li?-iiiiidazo[4,5-c]^ 
'X-' trifluoioacetatie 




Under a nitrogen atmosphere, l-[2-(2-propynyloxy)efliyll-lH-miida2o[4,5- 
c]qumol]n-4-ainine (O.S g, 1.9 mmol), triethylamine (0.S g, 4.9 mmol), copper Q) iodide 
(0.036 g, 0.2 mmol), 3-bromofuian (0.38 g, 2.6 mmol) and anhydrous N,N- 
dimetfaylfonnamide (20 mL) ^ete combined and stirred at ambient temperature. 
10 Dichlorobis(triphenylphosphine)palladium(II) (0.066 g, 0.1 mmol) was added. The 

reaction mixture was heated at 80X3 overnight The reaction mixture was allowed to cool 
to ambient temperature and then it was diluted with dichloromethane. The resulting fine 
brown precipitate was removed by filtration. The filtrate was concentrated under reduced 
pressure. The residue was dissolved into a minimum amount of N^-dimethylformamide 
15 and put through a silica gel column. The appropriate fractions were combined and 

concentrated under reduced pressure. The residue was purified by semi-preparative HPLC 
using Method A to provide 0.1 g of l-(2-{[3-(fur-3-yl)-2-propynyl]oxy}ethyI)-l/f- 
imidazo[4,5-c]quinolin-4-amine trifluoroacetate as a fluffy ivory solid, m.p. 160-162"^. 
Analysis: Calculated for C19H16N4O1 • C2HF3O2 ' 0.25 H2O: %C, 55.94; %H, 3.91; %N, 
20 12.42; Found: %C. 55.57; %H. 3.43; %N, 12.45. 

*H.NMR (300 MHz; DMSO-d*) 5 (ppm) 8.859(bs,2H), 8.473(s,lH), 8.32(dJ=8.3H2,lH), 
7.849(8,1H), 7.813(dJ«7.3Hz,lH), 7.714(U-8.5Hz,lH), 7.697(d,J=2Hz,lH), 
7.551(U=6.8H2,1H). 6.409(dJ=1.9Hz,lH), 4.919(tJ-5.5Hz,2H), 4337(3,2H), 
4.002(tJ-4.8Hz,2H). 
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Example 20 



4-{3-[2K4-Aniino-lif-imidazo[4.5-c]qumolin-l-yl)eth<ay]-pi^ 
tliiophen-2-yIcarboxaldehyde trifluoroacetate 



Using Oe general mefliod of Example 20, l-[2-(2-propyny]oxy)ethylMiy. 
imidazo[4,5-<]qumolk-4-ainme (0.5 g. 1.9 mmol) was reacted with 3.bromo.2- 
flaophenecaiiioxaldeliydc (0.5 & 2.6 mmol) and the cnide pioduct purified by semi- 
preparative HPEC using Method A to provide 0.13 g of 4-{3.[2-(4-aniino.lfl: 
inuda2o[4.5w:]quinolin-l-yl)ethoxy>pr«q^l.yl}^Jaq)hen.2^^^ 
trifluoroacetate as a fluffy ivory solid, m.p. 195<^ 

Analysis: Calculated for CmH,6N40jS • CHFjQ,: %C. 53.88; %H. 3.49; %N. 11.42; 
Found: %C, 54.16; %H, 3.21; %N, 1 1.36. 

'H-NMR (300 MHz; DMS(>d«) 6 (ppm) 9.874(s,lH), 8.972(b8,2H), 8.483(8,1H). 
8.322(dJ«7.9Hz,lH). 8.076(8.1H3. 7.771(dJ=8.3Hz,lH), 7.736(s.lH). 
7.71(U-8.4Hz.lH), 7.555(U=6.9Hz.lH). 4.928(y=5JHz,2H), 4.371(s,2H). 
4.043(tJ'»4.8Hz,2H). 




O 
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Example 21 

l-C2-{[3-(Pyrid-2-yl)-2-propynyl]oxy}c%l)-lfr-iimd^ 

trifluotoacetate 




5 Using die general method of Example 19, l-[2-{2-propynyloxy)ethyI]-l/f- 

imidazo[4,5-c]quinolm-4-amine (0.5 g, 1.9 mmol) was reacted with 2-biomopyiidine 
(0.5 1 g, 2.6 mmol) and tiie crude product purified by semi-preparative HPLC using 
Method A to provide 0.1 g of l-(2-{[3-(pyrid-2-yl>-2-propynyl]oxy}ethyl>l/r- 
imidazo[4,5-c]quinolin-4-amine trifiuoroacetate as a gray fluffy solid, m.p. 129-131%}. 

10 Analysis: Calculated for C20H17N5O • 1.75 C2HF3O2 • 025 H2O: %C. 51.56; %H. 3.55; 
%N, 12.*80; Found: %C. 51.80; %H, 3.20; %N. 13.11. 

*H-NMR (300 MHz; DMSO-dtf) 6 (ppm) 9.013(bs^H), 8.516(s,lH), 8.495(s,lH), 
8.331(dJ=8.2Hz,lH), 7.75(m,3H). 7.553(t,J=82Hz,lH), 7375(dd,J-7,8;4.9Hz;lH). 
7.23(dJ=7.8H2,lH), 4.944(t,J=5.4Hz^H). 4.418(s.2H), 4.059(y=4.8H2^. 

15 

Examples 22 -26 

The compounds in the table below were prepared according to the syndietic 
method of Reaction Scherne I above using the following general method. 

The 4-amino-l/f-imidazo[4,5-i;]quinolin-l-yl alcohol ^5 mg) was placed in a 2 
20 dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N 

dimethylformai^ide (1 mL) were added. The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow Hie alkoxide to form. The halide (12 eq) 
was added and the vial was placed back on the sonicator for about 1 5 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm die 
25 formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and die 
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appropriate fiactions were combined and lyophilized to provide the trifluoioacetate salt of 
the desired product,which was confinned by accurate mass and 'HNMR spectroscopy. 
The table below shows the structure of the fiee base, the theoretical mass CTM), and the 
measured mass (MM) or nominal mass (MM). 



Example 
# 


Stiuctiire of llie Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


22 




A 


iM — izo.1743 
MM = 326.1739 


23 






-im* 3^2.1597 
MM » 392.1584 


24 




A 


TM = 450.1281 
MM « 450.1285 


25 




A 


TM = 422.0968 
MM » 422.0966 
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Exampl 
# 



Structure of the Free Base 



Puiification 



Mass Measurement 



Me&od 



(Da.) 



26 




TM= 364 



NM[M+Hf' = 365 



II 
0 



Example 27 



l-{2-Methyl-l-[(pyiid-2-yloxy)me%l]propyl}4H-imidazo[4,^^^ 



Using the general method of Examples 22 - 26 above, 2-{4-ammo-l/f- 
imidazo[4,5-c]quinolm-l-yl)-3-mcthylbutan-l-<)l was reacted with 2- 
(trifluoromethylsulfonyloxy)pyridinc and the crude product purified via semi-preparative 
10 HPLC using Method A to pn>\nide l.{2-methyM-[(pyrid-2-yloxy)methyl]propyl}-lH- 
imidazo[4,5-clquinoline-4-amine as the trifluoroacetate salt TM = 347.1746, MM = 
347.1740 



trifluoroacetate 




NK 
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Example 28 

l-{l-((pyrid-2-yloxy)me%l]propyl}-lfl-.imidazo[4.5-c]quiiK)li^ 

trifluoFoacetate 
NH, 




Using the general method of Examples.22 - 26 above 2-{4-ammo.W.mudazo[4.5- 
c]qumolin.l-yO-3-methyIbutan-l^I was reacted with 2- 

(trifluoTomethylsulfonyioxy)pyridme and the crude pioduct porified via senri-preparative 
HPLC using MelhodBto provide l.{H(pyrid.2,^axy)methyl]pn)i^ 
c]quinoline-4-aniine as die trifluon»acetatE salt TM = 333.1^^^ 



Example 29 

l-[2K9Jysaibazol-3-yloxy)propyl].l/r.imida2o(4.5-c]q^^ 
trifluoroacetate 




A I mL portion of a sohition prepared by dissolvbg 0.5 g of l-(4-amino-lif- 
imidazo[4.5-c]quinolin-l-yl)propan-2^1 inN^Hiimelty (20 mL) was added 

to a 2 dtam (7.4 mL) glass vial containing 2-hydroxycaibazole (38 mg. 2 eq.). 
Tiiphenylphosphine (54 mg. 2 eq.) dissolved in NJ^^efliylfiBniamide (1 mL) was 
added to the vial. Hie resulting sluny was sonicated to dissolve fte phenoL Methyl 
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azidocarboxylate (36 mg, 2 eq.) was added neat The reaction mixture was sonicated for 
about 30 minutes and then shaken overnight at ambient temperature. The solvent was 
removed and the residue was purified by seim-preparativeHPIX]u^ The 
compound was provided as ttie trifluoroacetate salt TM = 407, NM[M + H]** = 408. 

5 

Example 30 

l*{2-[(3'^en-2-ylpiop-2-ynyI)oxy]ethyl}-llf-imidazo[4,S-c]qum 




PartA 

10 Using the general method of Example 1 Part B, 2-{liy-imidazo[4,5-c]quinolin-l- 

yl)ethyl (2-propynyl) ether was oxidized to provide 67.5 g of l-[2-(2-propynyloxy)cthyl]- 
l^-imidazo[4,5-c]quinoline-5N-oxide as a tan solid. 
MS (CI) for Ci5Hi4N3Q2 mlz 268 252, 214. 

PartB 

15 A dried round bottom flask was chaxged with a stir bar, l-[2-(2- 

propynyloxy)ethyl]-liif-imidazo[4,5-c]quinoline-5N-oxide (57.5 g, 215.1 mmol), 
anhydrous toluene (200 mL) and anhydrous dimethyl fonnamide (400 mL) under a 
nitrogen atmosphere. Pho^honis 03Qrchloride (23 mL, 247.4 mmol) was added dropwise 
over20nunutes tothismi3dureIeadmgtoamodestexothem(~40^C). The reaction 

20 was judged complete after 1 .25 hours at ambient temperature. The volatiles were removed 
under reduced pressure and the resulting solid was partitioned between chloroform and 
10% aqueous sodium carbonate. The aqueous layer was extracted with chloroform; the 
organic fractions were combined, dried with anhydrous magnesium sul&te, filtered and 
concentrated under reduced pressure. The resulting brown solid was dried at 60 ^C, under 
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vacuum, for 4 hours to obtain 36.6 g of 4<hloro.H2KpiDp.2.ynyloxy)ethylMtf. 
inuda2o[4,5-c]qumoline as a powder. 

MS (d) for CijHuClNaO m/z 286 (MH^, 246, 204. 
Parte 

A dried round bottom flask was charged with a stir bar, sodium hydride (8. 1 5 g. 
203.9 mmol) and anhydrous 2.n»tboxylefliyl ether (diglyme. 100 mL) while under a 
nitrogen atmosphere and at ambient temperature. Phenol (20.7 g. 220.2 mmol) was added 
in seveial portions as a soUd and the resulting sohition stirred mider a nitrogen atmosphere 
until gas evolution ceased. 4H:hloro-1^2Kprop.2-ynyloxy)ethyIM^-imidazo[44. 
cjquinoline (46.6 g, 163.1 mmol) was added neat and fte sohition was heated to 110 "C. 
After 15.5 hours, a prefomed solution of sodium phenoxide (phenol 5 g. 53.1 mmol and 

sodimn hydride Ulg. 47.8 mmol) in diglyme (20 mL) was added to the reaction solution 
andheatingwasincreasedtol65«C. Tliereactionwasjudgedcompleteafter 1 hourat 
165 "C. After cooling to jess than 70 'C. the voktiles were removed under reduced 
pressure and the resulting brown soHd was partitioned between chloroform and saturated 
aqueous sodium carbonate. The aqueous fraction was extracted with chloroform; the 
combined organic fractions were dried with anhydrous magnesium sulfate, filtered and 
ften concentrated under reduced pressure to provide a brown solid. TTie solid was 
tecrystallized from acetonitrile with a small amount of dimethyl formamide to provide 25 

g of 4i>hcnoxy-K2.(prop-2-ynylQxy)ethyl]4/r-iniidazo[4.5-.:]quinoli^^ as a crystalline 
solid. 

MS (CI) for C21H17N3O2 m/z 344 (MH*), 306, 288. 
PartD 

Using the general meftod of Example 3 Part A, 4-phenoxy-l-[2-(prop-2- 
ynyloxy)cthyI]-ljy-imidazo[4,5-c]quinoIine (10 g. 29.4 mmol) was reacted with 2- 
iodothiophene (3.6 ml, 32.3 mmol). The glassy solid obtained from purification by 
chromatography over sihca gel (98/2 dichloromelhancAnethanol) was triturated with ether 

to provide 5.3 g of 4-phenoxy-l-{2-[(3.thien-3-yIprop-2-ynyl)oxyJethyl}- W.imida2o[4.5- 
cjquinoline as a gray powder. 

MS (CI) for CisHijNjOiS m/z 426 (MH*). 306, 288. 
PartE 
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4-Phenoxy-l-{2-[(3-thien-3-ylprop-2-ynyl)oxy]e&yl}-l/f-imidazo[4,^ 
(3.2 g, 7.52 nunol) and axnmomnm acetate (32 g, 415 mmol) were melted togetiier in a 
dried round bottom heated to 1 50 °C under a nitrogen atmosphere. After 2 his additional 
ammonium acetate (10 g» 129 mmol) was added The reaction was judged complete after 

5 a total of 4 hours. The melted solids were cooled to ambient temperature and basified with 
IN aqueous potassium hydroxide to a pH of-13. The aqueous mixture was extracted with 
dichloromethane (3x); the combined organic fractions were washed with brine, dried over 
anhydrous magnesium sulfistte, filtered and then concentrated under reduced pressure. The 
resulting solid was purified by chromatography over silica gel (98/2 

10 dichloiomefliane/methanol), then triturated with edier to provide 0.812 g of l-{2-[(3-thien- 
2-ylprop-2-ynyl)oxy]ethyl}-liif-imidazo[4,5-c]quinolm as a white powder, m,p. 

148-150 ^C. 

Analysis. Calculated for Ci9Hi6N40S: %C, 65.50; %H. 4.63; %N, 16.08. Found: %C, 
65.42; %H, 4.65; %N, 16.11 . 
15 'H NMR (300 MHz, DMSO) 5 8.16 (s. 1 H), 8. 1 1 (d, J = 6.8 Hz, 1 H), 7.60 (m, 2 H), 7.43 
(t, J = 6.8 Hz, 1 H), 7.20-725 (m, 2 H), 7.04 (dd, J = 4.9, 3.9 Hz, 1 H). 6.58 (s, 2 H). 4.84 
(t, J = 5.4, 2 H), 4.41 (s, 2 H), 3.99 (t, J = 5.4. 2 H) 
MS (CI) for Ci9Hid440S m/z 349 (MH*), 229, 185. 

20 Example 31 

l-{24(l-mcthyH/^indol-2-yl)methoxy]efliyi}- 
l/r-imidazo[4,5-c]quinoIin-4-aiimie 




Part A 
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Using the general melhod of Example 30 Part D, 4-pheiKay-l-[2-(i)«)p.2. 

ynyloxy)ethyl]-l/f-umdazoI4.5-c]q«inoUne (3.16 g. 9.20 mniol) was reacted with 2-iodo. 

N^^ethylaniline (2.5 g. 10.1 nimol) toprovidea l.Ogof l-{2.[(l.ineaiyHfl'.indol- 

2-yl)methoxy]ethyl}-4-phenoxy-l/f-imidazo[4.5^]quiiK>lme as a pale yellow crystalline 
solid. 

MS (CI) for C2«H24N402 m/z 449 (MH*), 306, 186. 
Parts 

l-{2-[(l-Me%I.l^r.indoI-2-yl)methoxy]ethyl}^phenoxy4Jf-irmdazo[^^^^ 
cjquinoline (0.78 g, 1 .74 imoO was partially converted to the desired produ^ 
exposure to ammonia. (7% in methanol. 20 mL) for 52 hours at 1 60 'C in a bomb. Tbt 

volatfles were removed under reducedpressuie and the material was reacted w^^ 
ammonia (7% in methanol. 20 mL) for 80 hours at 160 »C to completely consume (he 
starting material. Tl* solid was removed by filtration and the filtrate was concentmled 
underreducedvacuum. TTie resulting material was purified by chromatogmphy over silica 
gel (9/1 dichlorometbane/methanol). The resulting solid was recrystallized fiom dimethyl 
formamide to provide 0.121 g of l-{2-[(l-methyHfl--indol-2-yl)methoxy]ethyl}-lJ!f- 
imidazo[4.5-c]quinolin-4-amine as white, flat crystals, m.p. 243-245 »C. 
Analysis. Calculated for CeHz.NsO ■ (CjHtOIQojo: %C. 70.50; %H. 5.81; %N. 18.75. 
Found: %C. 70.72; %H, 5.70; %N, 18.36 

'H NMR (300 MH2, DMSO) 6 8.13 (s. 1 H), 8.05 (d, J = 8.3 Hz, 1 H), 7.60 (d. J = 9.3. 1 
H). 7.36-7.47 (m. 3 H), 7.10-7.20 (m, 2 BQ. 6.98 (t. J = 7.3 Hz. 1 H). 6.58 (bis, 2 H). 6.36 

(s. 1 H). 4.82 (t, J = 4S, 2 H), 4.64 (8, 2 H), 3.92 (t. J = 4.9, 2 H), 3.52 (s. 3 H) 
MS (d) for CaHaiNsO m/z 372 (MH*). 229. 144. 
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Example 32 

l-[2-(3-fliien-2-ylpropoxy)etiiyl]-lH-imidazo[4,5-clqumolm 




PartA 

5 A dried round bottom flask was charged with a stir bar, 2-(l/f-imidazo[4,5- 

c]qumolin-l-yl)e&yl (2-propyn)d) e4er (1L78 g, 46.88 mmol), anhydrous triefeylamine 
(14 mL, 121.9 mmol), 2-iodotfaiophene (5.7 mL, 51.57 mmol) and anhydrous dimethyl 
fonnamide(l30mL) under a nitnogm atmosphere and heated to 80 After 5 minutes 
dichlorobis(triphenylphosphine)palladium(II) (0.658 g, 0.937 mol) and coppei(I) iodide 

10 (0.357 g, 1.875 mmol) were added neat to the solutioa The reaction was judged corq)lete 
after 50 minutes. The volatiles were removed under reduced pressure and the resulting 
soUd partitioned between dicUon)metfaane and 0.5N aqueous potassium hydn>xid^^ The 
aqueous fraction was extracted with dichlorometfaane (3x); Ihe combined organic fractions 
were dried with anhydrous magnesium sulfate, filtered and concentrated under reduced 

1 5 pressure to provide a brown solid. The glassy solid obtained from purification by 

chromatography over silica gel (98/2 dichloromediane/methanol) was triturated wi& ether 
to provide 9.5 g of l-{2-[(3-tiiien-2-ylprop-2-ynyl)oxy]ethyl}-lH-imidazot4,5-c]quinoUne 
asatansoUd 

MS (O) for Ci9Hi5N30S m/z 334 (MH*), 290, 214. 
20 PartB 

Using the general method of Example 3 Part B, I-{2-[(3*thien-2-yIprop-2- 
yi^l)oxy]ethyl}-lff-imidazo[4,5-c]qumolme (9.5 g, 28.49 mmol) was reduced with 
palladium on carbon (10%, 1 g) in meflianol (25 mL) to provide 9.1 g of l-[2-(3-tfaien-2- 
ylpn)poxy)etfayl]-l/r-imidazo[4,5-c]quinoIine as a brown oil. 
25 MS (C3) for C19H19N3OS m/z 338 (MH*), 214. 
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Parte 

Using the geneial method of Example 1 Part B, l-(2-(3-fliien-2-ylpropoxy)ethyl]- 
lff-iinidazo[4,5-c]qumoline was oxidized to provide 4.4 g of l-[2-(3-aiien-2- 
ylpropoxy)ethyl]-liy-iniidazo[4.5-c]quinoline-5N-oxide as an unpurified tan solid. 
MS iCT) foi CwHwNjOjS m/z 354 (MH*), 338, 214. 
PartD 

Using the general method of Example 1 PartC. l-(2-{3-thien-2-ylp«)poxy)eayI]. 

lfl'-imidazo[4,5-c]quinoline-5N-oxide (4.4 g. 12.45 mmol) was reacted with 

tricWoroacetyl isocyanate (1.8 mL, 14.9 mmol) to provide 2.2,2-lrichlon>A/'-{l-(2-(3. 

thien-2-ylpiopoxy)elhyn.l/r.imidazo[4.5H:]quinolin-4.yl}acet^ as an unpurified 
glassysolid. 

PartE 

A dried round bottom flask was charged wifli a stir bar, 2A2-tricUoro-iy.{l-p-(3. 
thien-2-ylpropoxy)ethyl].lfliiniidazo[4,5K:]quinolin-4-y^^ 

methoxide (25% in methanol, 11 mL, 49.8 miiol) at ambient temperature. Hiereaction 
was judged complete after 30 hours. The volatiles were removed under reduced pressure. 
The resulting oil was purified witii chromatography over silica (95/5 
dichloromethane/methanol). semi-preparative HPLC using method A, and reciystallization 
ftom ethyl acetate/hexaae to provide 43 mg of l-(2-(3-fluen-2-ylpiopoxy)eaiyl]-lH- 
imidazo(4,5-c]quinolin-4-amine as a white crystalline solid. m.p. 130.1-131.6 *C. 
Analysis. Calculated for C„H2oN40S • (H20)ojo: %C, 63.77; %H, 5.80; %N. 15.66. 
Found: %C. 63.84; %H, 5.79; %N, 15.57 

'H NMR (300 MHz. DMSO) 5 8.16 (s, 1 H). 8.12 (d. J - 8.3 Hz. 1 H). 7.62 (d. J = 83 Hz. 
1 H). 7.43 (t, J= 73 Hz, 1 H). 7.20-7.26 (m. 2 H). 6.84 (dd. J - 4.9, 3.4 Hz. 1 H). 6.62 (d. 
J = 2.4 Hz. 1 H) 6.58 (s. 2 H). 4.79 (t, J - 5.4 Hz, 2 H). 3.83 (t, J = 5.4 Hz. 2 H). 335 (t, J 
- 6.4, 2 H). 2.64 (t, J - 7.8 Hz; 2 H), 1 .69 (p, J - 6.8. 6.3 Hz. 2 H). 
MS (CT) for Ci9H2oN^OS m/z 353 (MH*), 21 1. 185. 
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Example 33 

l-[2-{3-Pyridm-3-ylpiopoxy)ethyl]4H-imidazo[4,5H:]qu^ 




Part 

Under a nitrogen atmosphere, a solution of 2-aminobcnzoic acid (100.0 g, 0.73 
mol) in acetic anhydride (400 ml, 4.2 mol) was heated to reflux for 2 hours. The reaction 
was cooled to room temperature and the solvent was removed in vacuo. TTie residue was 

10 dissolved in glacial acetic acid (500 ml) and NaNs (49.77 g. 0.77 mol) was added. The 
mixture was stirred overnight at room temperature foUowed by concentration of the acetic 
acid in vacuo. TTie residue was dissolved in 10% NaOH (500 ml) sohition and heated to 
reflux for 3.5 hours. The reaction was cooled 1o room temperature and then poured over a 
mixture of ice water (2 L) and HQ (150 ml). A white solid precipitated and was collected 

15 by vacuum filtration. The solid was dried in vacuo to yield 130.5 g of 2<5Hnefliyl-llf- 
tetrazoi-l-yQbenzoic acid. 

'H NMR (300 MHz, DMSCW«) 8 8.12 (d. J = 7.2 Hz, IH). 7.91-7.78 (m. 2H). 7.72 (d. J = 
7.4Hz,lH),2.37(s,3H); 
MS (CI) m/e 205 Oi4H*), 162 (M-Nj). 
20 PartB 

Under a nitrogen atmosphere, 2-(5-mefliyl-lH-tetrazol-l-yl)beDzoic acid (89.7 g. 
0.44 mol) was dissolved in acetone (1 L) and cesium carbonate (214.7 g, 0.66 mol) was 
added with vigorous stirring. Ethyl iodide (70.3 ml. 0.88 mol) was added dropwise and tiie 
reaction was heated to reflux for 4 hours. The reaction was cooled to room temperature 
25 and filtered. TTie acetone was removed in vocho to yield a yellow soUd which was 

dissolved in dichloromethane (800 ml) and washed with saturated sodium bicarbonate 
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15 



(200 ml). Th organic fiaction was dried (Na2S04),fatered,aiKi coiifientnited to y^^^ 
92.7 g of ethyl 2-(5-methyl-l/f-tetra2oH.yl)beiizoate as a light yellow solid. 
'H NMR (300 MHz. DMSO-d«) 8 8.14 (d, J = 7.8 Hz, IH). 7.89 (m, 2H), 7,79 (d, J - 7.9 
Hz, IH), 4.08 (q, J = 7.4 Hz, 2H). 2.40 (s, 3H), 1.04 (t, J = 6.9 Hz. 3H); 
MS (CO m/e 233 (Mtf). 159. 
PartC 

Under a nitrogen atmospheie. ethyl 2-(5-methyl-lif-tetrazol-l-yl)benzoate (92.7 g, 
QM mol) was dissolved in N^-dimeftylfonnaniide (600inl) and the solution was chilled' 
in an ice water bath. Potassium etfaoxide (fi7.2 g, 0.80 mol) was added slowly to the 
solution. Afterafcwminutes.theicewalerbathwasiemovedaiidtheieactionwasstir^ 
at room tempoatuie for 3 hours. The reaction was treated with 1 00 ml of water and 
approximately 300^00 ml of solvent was removed in vacuo. Tbs remainder of Oe 
reaction was poured over a solution of glacial acetic acid (125 ml) in ice water (2 L). A 
precipitate formed and the mixture was diluted wifli additional water (3 L). The solid was 
collected by vacuimi filtration to yield 63.25 g of tetrazolo[U^]qumolin-5K)l as a yellow 
solid. 

'H-NMR (300 MHz. DMSO-d«) 8 8.54 (d, J - 8.4 Hz. IH). 8.27 (d, J = 8.1 Hz. IH), 7.99 
(t, J - 7.4 Hz, IH). 7.80 (t. J = 7.2 Hz. IH), 7.04 (s. IH); 
MS (CI) m/e 187 (Mtf), 159. 
20 PartD 

Tetrazolo[l .5-a]quinolin-5-ol (63.25 g, 0 34 mol) was added to ghcial acetic acid 
(630 ml) to form a thick off white suspension. The mixture was vigorously stined ^e 
nitric acid (23.6 ml. 0.37 mol, 70% solution) was slowly added. The reaction was then 
heated from 25 to 80 "C over a period of 15 minutes. A yellow precipitate fomied and the 
reaction was maintained at 80 'C for 5 minutes. The mixtore was slowly cooled to 0 'C. 
The solid was coUected by iBltration and then dried in vacuo to yield 60.0 g of 4-nitro- 
tBtnzolo[l,5-<i]quinolin-5-ol as a yellow solid. 

'H-NMR (300 MHr, DMSO-de) S 8.35 (d. J = 3.9 Hz. IH); 8 J2 (d, J = 3.2 Hz, IH), 7.90 
(t. J - 7J Hz. IH), 7.68 (t, J - 8.2 Hz, IH); 
30 MS (O) m/e 232 (MH*), 204. 
PartE 

Under a nitrogen atmosphere. POQj (16.42 ml, 0.17 moO was slowty added to a 
chilled (0 'Q flask containing NJ^-dimethylfonnaniide (100 ml). The resulting solution 
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was slowly wanned to room temperature and then added dropwise to a suspension of 4- 
nitn>-tetrazolo[l,5-a]quinolin-5-ol in N,N-dimethylfonnamide (300 ml). The reaction was 
heated to 100 for 30 minutes. The orange/ied solution was quenched by pouring over 1 
liter of ice water. A yellow precipitate formed and was collected by filtration, redissolved 
in chloroform (approx. 750 ml), dried (Na2S04), filtered, and concentrated in vacuo to 
yield 33.74 g of 5K:hloro-4-mtrot)etiazolo[l,S-a]qainoline as a yellow solid. 
*H NMR (300 MHz, DMSO-d^) 5 8.78 (d, J = 8.2 Hz, IH); 8.57 (d, J = 8.3 Hz, IH), 8.29- 
8.22 (m, IH), 8.09-8.03 (m, IH); 
MS(CI)m/e250(MH*). 
PartF 

5-Chloro-4-nitrotctrazolo[l,5-fl]quinoline (28.86 g, 0.1 1 mol), dichlorometbane 
(600 ml), and triethylamine (21.14 ml, 0.1 1 mol) were combined and the resulting 
solution was chilled to 0 2-(3-Pyridin-3-ylpropoxy)elhylaniine (22.9 g, 0.13 mol) was 
added dropwise. The reaction was aUowed to slowly warm' to room temperature, fiien 
stmed at room tempeiatore for 1 hour and finally at reflux fi^2 hours. The reaction was 
cooled to room temperature and dien quenched with water (200 ml). The phases were 
separated and the aqueous layer was extracted wi& diddoromethane (3 x 50ml). The 
combined organic fractions were washed with brine (100 ml), dried (Na2S04)» filtered and 
concentrated to yield a yellow solid. The solid was slurried in etiianol (ISO ml) and 
filtered to provide 34 J g of 4-nitro-N-[2<3-pyridin-3-ylpropoxy)ethyl]tetrazolo(l,5- 
a]qumolin-5-amine. 

*H NMR (300 MHz, DMS0-d6) 8 10.27 (bs, IH), 8.69 (d, J = 8.3 Hz, IH), 8.54 (d, J « 
8.3 Hz, IH), 8.37 (bs, 2H), 8.08 (t, J = 7.7 Hz, IH), 7.81 (t, J = 7.2 Hz, IH), 7.57 (d, J = 
7.3 Hz. IH), 7.27 (dd, J - 7.9, 5.0 Hz. IH), 3.92 (m. 2H), 3.71 (t, J = 5.4 Hz, 2H), 3.47 (t, 
25 J = 6.0 Hz, 2H), 2.62 (t, J - 7.4 Hz, 2H), 1.82 (m, 2H); 
MS (CI) m/e 394 (MH*), 366. 
PartG 

4-Nitio-N-[2-(3-pyridin-3-ylpropoxy)ethyl]tetrazolo[l,5-a]quinolin-5n^^ 
g, 87.2 mmol) was added to a 3 liter stainless steel pressure flask containing edianol (1 25 
30 L, absolute). Platinum on caibon (3.00 g, 5% w/w) was added and tiie flask was placed on 
a Parr hydrogcnation apparatus. The reaction was shaken under 45 psi (3,15 Kg/cm^) of 
hydrogen for 24 hours. The catalyst was removed by filtration through Celite™ and die 
Celite pad was washed with several portions of ethanol. The filtrate was concentrated in 
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vacuo to provide 30.8 g of NM2<3-pyridm-3-ylpropoxy)ethyl]tctn«olo[l^]^^ 

4.5-duiinme as an onmge/red oil MS (CI) m/e 364 (MlT). 336, 

PartH 

Tricthyl orthofonnalB (21.1inl, 127imnol) was added to a solution of N*-[2-(3. 
pyridm-3-ylpropoxy)ethyl]tetn«lo[1.5s,]quinoli^^^ (30.8 g. 84.7 nnnol) in 

U-dioUoroetIume(750mOandfl« reaction washealed to „fl«fo,3ho««.T^ 
was cooled to room temperature and diluted with saturated sodium bicarbonate (200 ml) 
The phases were separated and the aqueous layer was extracted with dicUoromethane (3 
x75ml). The combined organic fiactions were washed wife brine (200 ml), dried 
(Na2S04) and concentrated to provide an orange soUd. The solid was triturated with 
dietiiyl ether and then filtered to yield 28.7 g of 6-[2-(3-pyridin-3-ylpropoxy)eftylHff. 
miidazo[4.5-c]tBtrazolo[1.5^]quinoline as a tan/orange soUd. 
•H-NMR (300 MHz, C3Xn3) 8 8.71 (dd, J = 8.1. 1.3 Hz. IH). 8.38 (dd, J = 4 8 1 5 Hz. 
IH), 830 (d. J = 2.1 Hz, IH). 820 (d. J = 7.7 Hz. IH). 8.07 (s. IH). 7.73 (m, 2H). 7.32 (dt. 
J-7.8. 1.9 HZ.-1H). 7.13 (dd. J -7.7. 4.8 Hz. IH). 4.81 (t. J = 5.1 Hz. 2H). 3.96(t, J=5 1 
Hz. 2H). 3.42 (U - 6.2 Hz. 2H). 2.52 (U = 7.5 Hz. 2H). 1.82-1.74 (m. IS)- 
MS (CI) m/e 374 (MH*). 
Parti 

Triphenylphosphine (27.0g. 1 ISmmol) was added to a solution of 6^2.(3.pyridin- 
3.ylpropoxy)ethylH/f-imidazo[4.5-c]tetrazolo[1.5^]<Iuinoline (28.7 g. 76.9 mmol) in 
UshchloiobenzenedL). The reaction was heated at reflux temperature overnight The 
dark red solution was cooled to room temperature and treated witii INHCl (225 ml). A 
taa precipitate formed. Ihe resulting mixture was concentrated in vacuo Xo yield a dark 
led/brownsolid. Hiisnuiterial was treated with 500 ml water and vigorously stirred 
Excess triphenylphosphine and triphenylphosphme oxide formed as precipitates and were 
removed by vacmm, filtmtion. Ihe soKd was washed with several portions of water 

followed byafinal wash with dilute HQ (1:5. lNHawater).Tl,eredA,rown filtrate was 
collected, washed with etiier (3 x 1 50mD. and treated wifl, 1 0% NaOH solution mitil tiie 

pH reached 12. nrecmde product formed asalan precipitate and was collected by 
filtration. Purification of flie crude material was accomplishedby treatment (2X) with 
activated charcoal (Darco-G60) in refluxing methanol Tlw charcoal w«, removed by 
filtmtion. lUe desired product formed as a precipitate during concentration of the filtrate. 
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The s lid was collected by vacuum filtration washed with diethyl ether, and dried under 
vacuum to provide 17 g of l-[2-(3-pyridin-3'ylpropoxy)ethyl]-lH-imdazo[4,5-c]quinolin- 
4-amine as a tan solid, m.p. 125.0-128.0 

NMR (300 MHz, DMSO-dfi) 5 8.33 (d, J = 4.8 Hz. IH), 8.24 (s, IH), 8.18 (s, IH). 8.13 
5 (d. J « 7.7 Hz. IH), 7.63 (d. J = 8.4 Hz, IH), 7.45 (t. J = 6.8 Hz. IH). 7 J3-7.21 (m. 2H). 
7.16 (dd, J = 7.7. 4.8 Hz, IH), 6.62 (s, 2H). 4.80 (t, J « 4.8 Hz. 2H). 3.82 (t, J = 4.9 Hz, 
2H). 3 JO (t, J = 6.3 Hz. 2H), 2.39 (t, J « 7.3 Hz, 2H), 1.64 (m, 2H); 
MS(a)m/e348(MH*); 

Anal calcd for C2oH2iN50*0.08 HaO: C, 68.89; H. 6. 1 1; N, 20.09. Found: C, 68.49; H. 
10 5.95; N. 20.08. 

Example 34 

2-Methyl-l-[2-(3-pyridinO-ylpropoxy)ethyl]-l/f-imidazo[4,5-c]quino^ 




15 



PartA 

Under an atmosphere of nitrogen, N^-[2-(3-pyridin-3- 
ylpropoxy)cthyl]tetrazolo[l,5-a]quinolincA5Hiiamine (0.70 g, 1.92 mmol) was dissolved 

20 in l^^chloioetiiane (15 ml). TrieAyl orflioacctate (0.53 ml, 2.88 mmol) was added via 
syringe and the reaction was heated to reflux for 3 hours. Analysis by tfiin layer 
chromatography (95/5 chloroform/methanol) showed complete consumption of the 
diamine. The reaction was quenched by Ae addition of water (15 ml). The phases were 
separated and tiie aqueous fraction was extracted with dichloromethane (3 x 10 ml). The 

25 combmed organic fractions were washed wifli brine (15 ml), dried (Na2S04). filtered and 
concentrated in vacuo to yield 0.73 g of 5-methyl^[2-(3-pyridin-3-ylpropoxy)efliyl]-6fr- 
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iimdazo[4,5-c]tetra2olo[l,5-a]quinoliiie as a red ofl. Tliis material was used without 
iiiither purification. 

MS(Cr)in/e388(M+H). 
PaitB 

Under an atmosphere of nitrogen. 5.methyl^[2-(3-pyridin-3-ylpropoxy)ethyl]- 
6/f-imidazo[4.5-c]te1razoIo[14-a]quinoline (0.73 g, 1.89 mmol) and triphenylphosphine 
(0.64 g. 2.84 mmol) wen dissolved in 1.2-dichlqrobenzene (15 ml). The reaction was 
heated at reflux for 18 hours. After cooling to ambient temperature. «he solvent was 
removed in vacuo. Tht resulting residue was treated with IN HCI/water (30 ml) and 
vigorous stirring produced an off white suspension. The soKd was removed by filtration 
leaving a yellow filtrate. Hie filtrate was treated with 10 % sodium hydroxideAvater untfl 
pH II was reached. Tlie filtrate was extracted wifli dichloiomethane (3 x 25 ml). The 
combined organic fiactions were washed wife brine (25 mlX dried (NajSO^ filtered and 
wmcentrated IB voow to yield an orange oil. The oil was dissolved in a minm 
15 of<KchloromelhaneanddilutedwithethertoprDduceaprKq)itate. Theso^^ 

recrystallized fixan niMopjd acetate to yield 0.16 g of 2HneaQfl-1^2-(3-pyridin-3- 
ylpropoxy)ethyl]-l/r-imida2o[4.5-c]quinoline-4-amine as a tan soBd, m.p. 145.0-146.0. 
'H NMR (300 MHz. CDClj) 5 8.40 (d. J = 4.9 Hz, IH). 834 (d. J = 2.0 Hz, IH). 7.93 (d, J 
= 7.4 Hz, IH), 7.84 (d, J = 8.4 Hz. IH). 7.52 (t, J = 7.2 Hz, IH), 7.31 (t, J - 6.6 Hz. IH), 
20 7.22 (d, J = 7.8 Hz, IH), 7.09 (dd, J = 4.8. 7.8 Hz, IH), 5.46 (bs, 2H). 4.67 (t, J = 5.3 H^ 
2H), 3.90 (t, J = 5.3 Hz, 2H). 3.34 (t, J = 6.2 Hz, 2H), 2.70 (s, 3H). 2.52 (t. J = 8.0 Hz. 
2H).1.76(m.2H); 

MS(C0in/e362(M + H); 

Anal calcd fiwCjiHaNjO: C. 69.78; H. 6.41; N. 19J8. Fomuk C, 69.40; H. 6.38; N. 
25 19.00. 
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Example 35 



2-Butyl-l-[2-(3^yiidm-3-ylpropoxy)ethyl]-lif-iinida2o[4,5-c]qui^^ 



ylpn}poxy)etfayl]tBlrazolo[USwi]qiiinoline^^ (2.48 g, 6.82 minol) was dissolved 

in toluene (40 mi). Trimethyl ortfaovalerate (1.29 ml, 7.S1 inmol) was added via syringe. 
A catalytic amomit of pyridine hydrochloride was added to the reaction and the flask was 
fitted with a Dean-Stark trap. The reaction was heated to reflux and the volatiles were 
coOected in the trap. After 4 hours, the reaction was cooled to room temperature and 
quenched by the addition of water (30 ml). The phases were separated and the aqueous 
phase was extracted witii ethyl acetate (3x15 ml). The combined organic jQractions were 
washed with brine (25 ml), dried (Na2S04), filtered and concentrated in vacuo to provide a 
red/brown oil. The material was piuified by flash column chromatography (silica ge;l, 2/1 
to 95/5 ethyl acctate/hexane gradient) to yield 1.98 g of 2-bu1yl-6-[2-(3-pyridmr3- 
ylpropoxy)etfayl]-6H-unida2o[4,5-c]tetrazolo[l,5-a]quinolm^ as an orange oQ. 



*H NMR (300 MHz. DMS0-d6) 8 8.53 (d, J = 8.2 Hz, 1 H). 8.41 (d. J = 7,9 Hz. 1 H), 8.37 
(d. J« 5.0 Hz, 1 H), 8J1 (d, J= 15 Hz, 1 H), 7.84 (d. J « 7.2 Hz, 1 H), 7.75 (t, J«7.5 Hz. 
1 H), 7.48 (d, J « 7.9 Hz, 1 H), 723 (dd. J - 7.8, 4.9 Hz, 1 H), 3.63 (t, J » 5.0 Hz, 2 H), 
3.56 (t, J = 4.9 Hz, 2H), 3.36 (t, J- 6.3 Hz, 2 H), 2.51 (m. 2H). 2,12 (t, J = 7.7 Hz, 2 H), 
1.73 (pentet, J « 7.4 Hz, 2 H), 1.45 (pentet, J « 7.7 Hz, 2 H), U2 (m, 2 H), 0.68 (t, J = 7.4 

Hz,3H); 

MS(CI)m/e430(M + H). 




Part A 



Under an atmosphere of nitrogeo, N*-[2-(3-pyridin-3- 
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PartB 



2-Buly|^-[2^.p3^din-3-yIpropoxy)e%I]-6/f-imidazo[4.5-c]te^^^ 
a]qu.oIia.(1.98g.4.«nurK,.)w».„»tedfonowi„gtheg»^ 
Example 35. RectysMization fiom isopropyl alcohol gave 1.09 g of 2-butyl-l-r2^3. 
pyndm-3-ylpropoxy)ethyl]-l^-i„ridazo[4^]q„^^^^ 

HNMR(300MHz.DMS<^)8 8.33(d.J=43H^lH).824(,.lH).8.08(d.J»87 

3.7(U = 5.9Hz.2H).2.97(U=7.4H.2H).2.4,(U-7.5H.2H).1.84(pe„te,7 

:!l^'"^*"^^"^^ = ^^«-^«)'^-^('^2H,.0.95(U-7.3Hz.3H,. 
MS(CI)ni/e404(M + H); 

>^^calcd for C.4I^^: c. 71.44; H. 7.24; N. 17.36. Found: C. 71.23; H. 6.98; N, 



Exa]iq>]e36 
2-<2-Metiioxyelliyl).H2K3i^yridm.3-ylp^ 
imidazo[4,5-<:]quinoliii4-aimiie 




PaitA 



Underanitrogenatmosphere.N5^2<3i^dk-3-yli«^)e%l^^ 5. 
a]qumoline^.5-dianrine (2.48 g. 6.82 nmol). Unlichloroethane (30 ml). «k1 

tne%laauBe(1.14nU, 8.2 «„oO were combiiH^l and d«,„«dting^^^^ 
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an ice water bath. 3-methoxypropionyl chloride (0.92 g, 7.5 mmol) was added dropwise 
to die solution. The cooling bath was removed and Ihe reaction was stirred for an 
additional 1 8 houis. The solution was quenched by the addition of water (30 ml). The 
phases were separated and the aqueous phase was extracted witii dichloromethane (2 x IS 
5 ml). The combined organic fractions wexe washed witii brine (20 ml), dried (NaiSO^, 
filtered and concentrated to yield 3.16 g of an orange synxp. LCMS analysis of the erode 
product showed a mixtuxe of mono- and di-acylated pioduct Hie material was used 
widiout furti&in: purification. 
PaitB 

10 Under a nitrogen atmosphere, the product from part A (3.16 g), toluene (40 ml), 

and pyridine hydrochloride (50 mg, 0,4 mmol) were combined and the resulting mixture 
was heated at reflux temperature for 4 hours. The volatiles were collected in a Dean-Stark 
trap. The reaction was cooled to ambient temperature and then diluted with water (30 ml). 
The phases were separated and tte aqueous phase was extracted widi dichloromethane (3. 

15 X 20 ml). The combined organic extracts were washed witti Imne (20 ml), dried CNa2S04), 
filtered and concentrated to yield an orange foam. The materia] was purified by column 
chromatography (silica gel. 99:1 CHQaiMeOH gradient to 9:1) and then recrystallized 
torn 2^panol to yield 0.35 g of 5-(2-methoxyefliyl)-6-[2-(3-pyridin-3- 
ylpropoxy)cthyl]-6if-imidazo[4,5-c]tetraazolo[l,5-a]quinoline as a beige soKd, 

20 Parte 

5<2-methoxyethyl)-6r[2-(3-pyridin-3-ylpropoxy)ethyI]-6H-^^ 
c]tctraazolo[l,5-a]quinoline (0.35 g, 0.80 mmol) was treated with triphenylphosphine 
(0,28 g, 1 ,20 mmol) using the general procedure described in Part B of example 35. The 
crude product was crystallized from ether to yield 90 mg of 2-(2-methoxyethyl)-l-[2-(3- 
25 pyridin-3-ylpropoxy)ethyl]-l/f-irnidazo[4,5-clquinolin-4-amine as off-white crystals. 

'H NMR (300 MHz, CDCI3) 5 8.39 (dd^ J - 4.8, 1.5 Hz, 1 H), 8.33 (d. J = 1.8 Hz, 1 H), 
7.94 (d, J = 7.4 Hz, 1 H), 7.83 (d, J - 8.3 Hz, 1 H). 7.52-7.47 (m, 1 H), 732-7,21 (m. 2 H), 
7.09 (dd, J = 7.0. 4.8 Hz, 1 H), 5.59 (bs. 2 H), 4.74 (t. J - 5.4 Hz, 2 H), 3.90 (t. J - 6.6 Hz, 
2 H). 3.87 (t. J = 5.4 Hz, 2 H), 3.38 (s, 3 H), 3 J3 (t, J - 6.1 Hz, 2 H), 3.28 (t, J - 6.6 Hz, 2 

30 H), 2.51 (t, J = 7.4 Hz, 2 H), 1.81-1.71 (m, 2 H); 

*^CNMR (75 MHz, CDQj) S 152,4, 151.6, 150.2, 147.8, 145.2, 137.1. 136.2, 133.7. 
127.7. 127.4, 123.6, 122.5, 120.0, 115.9, 71.2, 70.6, 69.6, 59.4, 46.1, 31.1, 29.6, 28.7; 



92 



wo 02/46193 

MS(CD m/e 406.2242 calcd for (406.2243 C^^^ M+H). 



PCTAJSOl/46704 



Examples? 



2-methyl-l-I2K3-pyridm-3.ylpropoxy)cthyIK^^^^^ 

c]qiunolm-4-aniiije ^ 




PaitA 

A 200 mL round bottom flask was chained with 3-nibD-5 6 7 8- 
teM^4oquinoIi„e-2.4.1iol (10 g. 0.048 mol.) and phosphorous o;;ylhloride (,00 ml, 
t^mo..22equivaIents). ««nion nuxto« was heated to 80^ and n^intained. with 

waterdSOOmL). Tl«n«ct.onmixtuiewa8ertnw:«edwitl,dicUoron«ll»uie(4x 100 

mL). ^«dicUoromethanefiacdonswereconJrined.dricdovcrn.ag^^ 

con«ntrated.oprovide2.4^cMoro.3.nitro-5A^^^^ 

(10.6g. 91%).m.p. 63^»C,lLC(10%MeOH/CH2CL2. RfH) 84) 
PartB 

A 200 ml round bottom flask was charged with 2.4^chloro-3-nitro-5 6 7 8- 
t^yyoinoit. (10 g. 0.04 mol). triethylamine (6.1g. 0.06 mol. 1.5 equivalLits) and 
«%d«u«N^.iimetl.yKbrmamide(100mL). To ftis solution was added 2K3-pyridin-3- 
yll»op<«y)efl««»nune(7.3g.0^ Tl»c reaction mixture was heated to 55-C and 

(lOOOmL). -"""actionmixturewasthenextncledwithamsoltttionofhexa^^ 
««etate(4 x 200mL). organics were combined, washed with brine (300 mL) and 
concentn^toprovide2H:hIoro-3-nitro-jyr.[2-(3-py,idi^^^ 
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tBtrahyclroquinoliii-4-amine as an orange synip (14.8 g, 94%). TLC (10% 

McOH/CH2CL2, RjN).84). 

Parte 

A 200 mL round bottom flask was charged wifli 60% sodium hydride ^.5 g. 0.06 

S mol, 1.7 equivalents) and washed wiOihexane (SO mL). A solution of phenol (5.7 g, 0.06 
mol, 1.6 equivalents) in diglyme P5 mL) was then slowly added to fee sodium hydride. 
The reaction was nmintained with stirring at room temperature for 1.5 hours. Tofte 
phenol anion solution was slowly added a sohition of 2-chIoro-3-mtrO'M[2-(3-pyridin-3- 
ylpropoxy)efliyl]-5,6,7,8-tetrahydroquinolin-4-amine (14.8 g, 0.04 mol) in diglyme (25 

10 mL). The stirred reaction mixture was heated to 60**C and maintained overnight The 

reaction was quenched by pouring onto ice (1000 mL). The product oiled out of solution. 
The mixture was extracted witii dichlorometiiane (4 xl 00 mL). The combined extracts 
were concentrated to dryness. The residue was taken up in 1 : 1 hexane/efliyl acetate (250 
mL) and washed with water (2 X 50 mL). The organic layer was concentrated to dryness. 

15 Tlie residue was found to contain excess phenol. The phenol was removed by takmg ttie 
residue up in diethyl ether (500 mL) and stirring over 10% sodium hydroxide (250 mL) 
overnight The layers were separated. The ether layer was concentrated to provide 3- 
nitro-2-phenoxy-//-[2K3-pyridin-3-ylpropoxy)etiiyl]-5A^ 
as a pale orange syrup (12.0 g. 71%). TLCK10% MeOH/CH2C12. Itf=0.58). 

20 PartD 

A 500 mL Pan bottle was charged with a solution of 3-nitro-2-phenoxy-Ar-[2-(3- 
pyridin-3-ylpropoxy)ethyl]-5,6 J,8-tetiahydroquinolin-4-amine in toluene (150 mL) and 
5% Pt/C catalyst (1.1 g), placed on Parr apparatus and charged with hydrogen (-54 psi, 3.8. 
Kg/cm^). The reaction was allowed to shake for 4 hours, at which time die reaction was 

25 monitored by HPLC. The reaction was not complete. An additional 1 .0 g 5% Pt/C 
catalyst was added to the Pan bottle, it was recharged witii hydrogen and shaken 
overnight The reaction was then complete. The mixture was filtered through Celite and 
washed witii toluene (500 mL). He ffltrate waa concentrated to provide 2-phenoxy-y-[2- 
(3-pyridmO-ylpropoxy)e1hyl]-5,6 J,8-tBtrahydroquinoli^^ as a yellow ayrup 

30 (81 g, 74%). TLC (10% MeOH/CH2C12, Ff=0.48). Mass-spec M+l«419.2 
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PartE 

A 200 ml round bottom flask was charged with 2-phen xy-A^-[2K3-pyridin-3- 
ylpnVOxy)ethyl]-5.6 J3-tetrahydroqumolme-3.4^amine (4.1 g. 0.0098 mol.) and 
pyrtdine(40mL)atroomtemperature. To this solution was slowly added acetyl chloride 
(0.8 g. 0.011 mol.. 1.1 equivalents). Hie reaction was maintained with stining at room 
temperature. After two houn, the reaction was monitored and found to only contain the 
ttnadei«ennediate.Tliereactionmixturewasthenhealedto,Bfluxand^ 
ovenught ThereactionnuxturewaaconcenlratedtDprovidcadarkambersyrup TTie 
syrupwastakenupinethylacetate(300mL)aadwa8hedwifliwater(2xlOOmL) Tbc 
ethyl acetate hyer was concentrated to provide 2-methyl^phenoxy.l-[2K3-pyridin.3. 
yIpropoxy)ethylHJ.8>tetrahydro-lfl:imidazo[4.5-clquinol^ 

g.88'/.). TU:(10%MeOH/CH2C12.R^.34). Mass-specM+l«443 2 
PartF 

A 200 ml round bottom flask was charged with 2-methyl^phenoxy-l-[2-(3. 
R^-3-ylpropoxy)ethyl]-6 ^.S^-tetrahydio-l^-imidazo^ (3.7 g. 0.0084 

mol.) and ammonium acetate (37 g. 0.48 mol. 57 equivalents) and then heated to ISCC 
Witliin20minutesthereactionmixtuiewashomogeneous. He reaction mixture was 
nuuntainedwithstirringatlSO^ovemight Hus reaction was monitored after 24 hou« 
andfoundtobeincomplete. The reaction mixture was maintained over the weekend. Hie 
reaction mixture was cooled and then taken up m IN HQ (250 mL) and washed with 
diethyl ether (200 mL). n.e aqueous layer was .ben adjusted to pHl 1 with sodimn 
hydroxide and extracted with dichloromethane (3 X 100 mL). Hic combined organics 
were concentrated to provide an orange syrup. Tte syrup was purified by column 
chromatography (10% MeOH/CH2C12). The appropriate fiactions were combined and 
concentnrtedtoprovideapaleorangesyrap. TTie symp was fomrd to be a mixture of the 
desiredproductandHi-ace^Iatedproduct Ute mixture was treated with refluxing IN HCl 
fori hour. 'nJfinuxtuiewascooled.a^'ustedtopHllandthenextractedwith 
dichlotomethaae. TT»«gamc8 were concentrated to dryness. ITie residue was purified by 
cohmm chromatography to provide 2-methyl-H2-(3^yridin-3-ylpropoxy)ethyl]-6.7.8,9- 
tetrahydro-ljy.imida2o[4.5<]quiaolin.4-amineasapalegold8oKd(0^ TLC 
(10%MeOH/CH2CI2Rf=0.05). m.p. 140.141«C. 
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C^•OKI^ffi IbTOUCTION m HUMAN CELLS 
An in vitro human blood ceO system is used to assess cytokine inductio Activity 
is based on the measurement of interferon and tumor necrosis &ctor (a) (IFN and TNF, 
S respectively) secreted into culture media as described by Testennan et al. In *^ytoldne 
Induction by the Immunomodulatoxs Imiquimod and S-27609^, Jounial of Leukocyte 
Biology, S8, 36S-372 (September, 1995). 
Blood Cell Preparation for Culture 

Whole blood fcom healtfiy human donora is collected by venipuncture into EDTA 
10 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Ifistopaque(S)-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then arc suspended at 3-4 x 10^ 
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
1 5 N J) containing an equal volume of RPMI complete media containing test compound. 
rntTip<>Mfid Preparatiogi 

The compounds are solubilized in dime&yl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition lo tiie culture 
wells 
20 Incubation 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. Ihe PBMC suspension is then 
added to the weUs in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 jiM). The final concentration of PBMC suspension is l.S-2 X 
25 10^ cells/mL. The plates are covered widi sterile plastic lids, mixed gendy and then 
Incubated for 18 to 24 hours at 37'C in a S% caifoon dioxide atmosphere. 
S^paratioq 

FoQowing incubation the plates are centrifoged for S-10 minutes at 1000 rpm 
(-200 X g) at 4**C. The cell-fine culture supernatant is removed with a sterile 
30 polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 

mftni*«i^ at -30 to -70^C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis foctor (a) by ELISA. 
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10 



Interferon (n> and Tumor Necrosis Factor An,iy^-. ct ^c;^ 

Interferon (a) concentration is determined by EUSA using a Human MuW-Species 
kit &om PBL Biomedical Uboratories. New Brunswick. NJ. Results ate expressed in 
pgAnL. 

Tumor necrosis factor (a) (TNF)concentration is detennined using EUSA kits 
available fiom Genzyme. Cambridge, MA; RAD Systems. Minneapolis. MN; i 
Phanningen, San Diego, CA. Results are expressed in pg/mL. 



H» table below lists the lowest concentration fomid to induce inteifiaon and the 

lowestconcentration fiMmd to induce tumornecrosisfector for each compound. A — 
indicates tbat no induction was seen at «v of the tested coiKxmtni^ 
highest tested concentraticm was 10 or 30 |iM. 





Cytokine Liduction in Human Cells 


Exanq>le 


Lowest Effective Concentration (fiM) 


Number 


Interferon 


Tumor Necrosis Factor 


I 


0.12 


3.33 


2 


0.37 


10 


3 


0.04 


* 


4 


333 


* 


5 


0.04 


037 


6 


0.12 


1.11 


7 


0.37 


* 


8 


0.04 


0.12 


9 


0.12 


3.33 


10 


1.11 


l.U 


11 


l.U 


0.04 


12 


1.11 


• 


13 


0J7 


1.11 


14 


0.12 


0.37 


15 


1.11 


3,33 
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Cytokme Induction in Human Cells 


Exampl 
Number 


Lowest Effective Concentration (|iM) 


Interferon 


Tumor Necrosis Factor 


16 


3.33 


10 


17 


0J7 


0.37 


18 


037 


10 


19 


0.12 


333 


20 


0.12 


333 


21 . 


1.11 


10 


22 


1.11 


10 


23 


1.11 


* 


24 


* 




25 


10 


* 


26 


. 1.11 




27 


1.11 


* 


29 


1.11 


* 


30 


0.37 


3.33 


31 


333 


333 


32 


0.01 


1.11 


33 


0.04 


0.12 


34 


0.01 


0.04 


35 


0.01 


0.12 
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1 . A compound of &e fonnula Q): 



20 




(0 



10 

wherein: X is -CHR3-, -CHRa-allgd-, or-CHRa-alkeityl-; 

is selected from fte gioiq) consisting of: 
"heteroaiyl; 
-heterocyclyl; 
-R4-heteroai5d;and 
'RArhGtsTocycfyl; 
R2 is selected fiom the group consisting of. 
-hydrogen; 
-alkyl; 
-alksei^l; 
-aiyl; 

-hieteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 -alkyl-Y-aDcenjI; 

-aUcyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

3^ -halogen; 
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<:o.N(R3)2; 

-CO-Ci.io alkyl; 
-CO-OCi-ioattyl; 
5 -N3; 

-aiyi; 

-heteioaiyl; 
-heterocyclyl; 
-CO-axyl; and 
10 -CO-heteroaiyU 

lU is alkyl or alkenyU which may be intemipted by one or more - 
groups; 

each R3 is indq)cndently H or Cmo alkyl; 
1 5 each Y is independently -O- or -S(0)o.2S 

n is 0 to 4; and 

each R present is independently selected from tiie group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluorome&yl; 
or a pharmaceutically acceptable salt thereof 



20 



2. A compound or salt of claim 1 whereinRi is -(CH2)o-r-heteioaryL 



3. A compound or salt of claim 2 wherein the heteroaiyl is selected from the group 
consisting of 2-pyridyl, 3-pyiidyl, 4-pyridyl, 2-thiazolyl, 2-pyrimidinyl, 4-pyiimidinyl, 4- 

25 triazolyl, 2-benzofiiranyi, 2-indolyl, 3-caibazolyl, 2-furanyl, 4-isoquinolinyl, 4-isoxazolyl, 
and 4-pyrazolyl 

4. A compound or salt of claim 1 wherein X is -CH(alkyl)(aIkyl)- wherein fee alkyl 
groups can be fee same or different 

30 

5. A compound or salt of claim 1 wherein X is -CH2-CHZ- 
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6. A compound or salt f claim 1 wherein X is -CH(C2Hj)(CH2)-. 

7, A compound or salt ofclaiml wherein Ri is ft 

5 8. A compound or salt of claim 1 wherein Rz is alkyl. 

9. A compound or salt of claim 1 wherein Rj is H»lkyH>-alkyL 

10. A compound of (he fi)inutla(ll) 

NH2 




wherem: Xifl-CHRa..<aiRj-alkyl..or-CHRa^iIkenyl-; 

Rm is selected fiom Oe group eoiisisting of hetnoaiyl and heterocyclyl; 
Rj is selected fiom die gmap consisting ofi 

•hydrogen; 

-alkyU 

-alkenyl; 

-aiyl; 

-heteroaiyl; 

•ieterocyclyl; 

-«dkyl-Y-aI^l; 

-aflql-Y-alkenyl; 

-«llgd-Y-«tyl;and 

-aDcyl or alkenyl substituted by one or more substiluents selected 
fiom die group consisting o£ 
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-OH; 
-halogen; 
-N(R3)2; 
-CO-N(R3)2; 

5 -CX)-Cnoalkyl; 

-CO-O-Cnoalkyl; 

-N3; 

-aiyU 

-heteroaiyl; 

10 -heterocyclyl; 

-CO-aiyl; and 
-CO-hetetoaiyl; 

n is 0 to 4; 

each Rj is independently H or Cmo alkyl; 
IS each Y is independently -O- or -S(0)o.2S^d 

each R present is independently selected fiom Ifae group consistmg of Ci-io 
alkyl, Cmo alkoxy, hydroxy, halogen and triflnoiomethyl; 
or a pharmaceutically acceptable salt thereof. 

20 11. A compound or salt of claim 10 wherein Rto is selected from die group consisting 
of heteroaryl and substituted heteroaiyl. 

12. A compound of claim 1 1 wherein the heteroaryl is selected from ttie group 
consisting of 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-tiiia2olyl, 4-pyrazolyl, 3-fiiranyl, 2-fliienyl, 

25 and 2-pyrimidinyL 

13. A compound or salt of claim 10 wherein X is -CH(alkyIXalkyl>-, wherein the 
alkyl poxxpa can be the same or dififorent 

30 14. A compound or salt of claim 10 wherein X is -CHz-CHr*- 

1 S. A compound or salt of claim 10 wherein X is -CHCCzHsXCHz)-. 
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10 



lis 



20 



25 



30 



A compound or salt of claim 1 0 whenan Rj is H. alkyl. or alkyl-O-alkyl. 
A compound selected fiom the group consisting ol: 

K2-{[3Hisoquinolin-t-yl>2-propynyij<«g,)ethyl)-l/f^d^^^^ 
amine; 

lK2-{[3<l>tlriazol-2-yl>2-pn^ynyl]oxy}ethyl)-lff-imidaz^^^^ 
amine; 

>-{2-[3<liM^q«azoIyl)piopoxy]e%^^ 

H2K3i^din-2-ylpropoxy)e%l]-lH-imidazo[4^^]<pm^^ 

l-[2-(3-pyridin-^ylpropoxy)etivI]-lff.imidazo[4.5^]quinoli^^ 

l-[2<3-pyridin-2-ylpxopoxy)ethyl].lff.imidazo[4.5H:]quinolii^^ 
l-{2-[3-{U-tbiazol-2-yl)propoxy]etlQd}-l/f-imid^^^^ 

H2-(3-pyridin-3-ylprDpo^)cthyl]-l/f-inudazo[4.54]quiaoto^ 

l-[2<3i,yrimidin-5.ylpropoxy)ethyl].W.imida2ot4.5-c]quinoIia-l-^^^ 

l-{2-[(l-ben2yl.lfl^U^^ria2ol-4-yl)methQxy]eaiyl}.l^-imidazo[4.^^ 
c]quinoIiiie-4-amine; 

l-{2-[(l-ben2yl.lfl:iA3-tria»l-5-yl)methoxy]ethyI}-ljy.imidaM 
c]quinoline-4-iamine; 

l-[2<{l-tOphenylsuIfuvl)methyn-IflLlA3-tiiazoI-^yl}me&^ 
imidazo[4,5-c]qmnoline-4-amini^ 

l-[2-{{l-[(plKmylsulfimyl)metlQd]-l/f.U3^1.5.yj}^^^ 
imidazo[4,5-c]quinoline-4-aniine; 

l-[2-(ben2o[b]fuiafl-2-ylmethoxy)ethylhl/f-imidazo[44^^ 

l-[2-(pyridin-3-ylnietboxy)cthyI]-l^-imidazo[4.5^]quinolm 

l-[2-(pyridin-2-ylmethoxy)e%l]-l/f.inuda2o[4.5H:]quinolin^ 

H2^pyridin-4-ylmetfaoxy)e%l].l^.inridazo[4.5-c]qam^^ 

l-{2<(34-dimelhyIisoxazol-^yI)metfaoxy]ethyl}-l^-imidazo[4.5-^^ 
amine; 

lH2-{P-6>yrimidin-2-yO-2-piopynyl]oxy}elhyl)-lfl'.imi4^^^ 
amine; 
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l-(2-{[3-(pyrid-4-yl)-2-propynyl]oxy}ethyl)-li/-mud^ 
H2-{[3Kfur-3-yl>2-propynyl]oxy}eftyl>lJT-iiiiidazot^^^ 
4-{3-[2K4-ainmo-lH-nmdazo[4,5-c]quinoIm-l^ 
lliiopheii-2-ylcarboxaldeliyde; 
5 l-(2-{(3-(pyrid-2-yl)-2-propynyl]oxy}c%I)-lif-imi<^ 
l-{2-methy^l-[(pyrid-2-yloxy)mc%l]ptopyl}-l/^iIm 
amine; 

1- { 1 -[(pyrid-2-yloxy)methyl]propyl}-lif-iinidazo[4,5-c]qumoli^^ 
l-[2K9H-caibazol-3-yloxy)propyl]4i/-imida2o[4,5-c]quinolm 
10 1- {2-[(3'tiuen-2-ylprop-2-ynyl)oxy]etiiyl}-lH-iiiudazo[4,^ 

l-{2-[(l -mcthyl-lH-mdol-2-yl)methoxyle1ii^^ 
amine; 

1- [2K3-tincn-2-y^iopoxy)ethyl]-l/^imida2»[4,5w:]quinolin-4^^ 

2- methyl-l-[2-<3-pyridinO-ylpropoxy)cthyi]-lH-imida2»[4^^ 
15 2-butl^-i-[2-(3-pyridin-3-ylpropoxy)eflj^i-l/r-M 

l-[2Ktetraiiydiofuiaxir2-ylmc1hoxy)propyl]-ljy-i^ 

l-{2-[(5-cMoro-l-beii2othienO-yQmethoxy]propyl}-lff^ 

amine; 

l-{2^(3-nitropyridm-2-yl)oxy]piopyl}-lH-imidazo[4,5-c]quin 
20 1 -<2-methyl-l -{[(3-mtropyridin-2-yl)oxy]metbyl}propyl)-l/f-imida2o{4,5- 

c]quinolin-4-amine; 

1- (l-{[(5-chIoro-l-benzothicn-3-yI)mcthoxyJmediyl}-2-methylpiopyl>l^ 
unida2o[4,5-c]quinolin'-4-amine; 

2- (2'methoxyethyl)-l-[2-(3-pyridin-3-yIpn>poxy)eayI]-lir-!midaM 
25 c]quinolin-4*aini]ie; and 

2-mediyI4-(2K3-pyridin-3-yIpropoxy)e%IK7.^ 
c]qiunolin-4-amine; 

or a pbarmaceutically acceptable salt theieot 

30 
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18. A 



compound of the formuia (HI) 



10 



15 



20 



25 




wherein: Xis^HR3-.<m3-aIkyI..or.CHR3-aIke^^^ 
Ri is selected fiom be group consisting o£ 
-heteroaiyl; 
-heteiocyclyl; 
-R4- heteroaiyl; and ' ' 
-R4-heterocyclyl; 

Ra is selected fiom file group consisting of: 
*hydrogeI^ 

-alkyl; 

^alkeoyl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-attyl-Y-alltyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-arji; and 

-aUcyl or alkcnyl substituted by one or moie substituents selected 
fiom the group consisting of: 

-OH; 

-halogen; 

-CO-N(R3)2; 
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10 
15 

19. 

20 20. 
21. 



-CO-Ci-io alkyl; 
-CO-O-CMoaDcyl; 

-aiyl; 

-hetaroaiyl; 
-heteiocyclyU 
-CO-aiyl; and 
-CX)-hetetoaiyl; 



Ri is all^l or alkeiiyl, which may be intBrrupted by one or more -O- 
groups; 

each Rj is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)i«-; 
n is 0 to 4; and 

each R present is independently selected fiom.lhe group consisting of Ci.io 
alkyl, Cmo aUcoxy, hydroxy, halogen and trifluoromethyU 
or a pharmaceutically acceptable salt thereof. 

A compound or salt of claim 18 wherein Ri is H or alkyL 

A compound or salt of claim 18 wherein R2 is -elkyl-O-alkyl. 



X is -<m3-, -CHRj^alkyl-, or -CHRa-alkenyl-; 

Rio is selected from Ihe ffoup consisting of heteroaiyl and heterocyclyl; 



A compound of the formula (IV): 
NH2 




X-0— (CHOi-io— tSCRio 



(TV) 
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Ri is selected from the group consistiiig of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteioaiyl; 
-heteiocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkcnyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or niore substitoents sel^ 
ftom the group cQosistmg o£ 

-OH; 

-halogen; 
, -NCRa)!; 

-CO-N(R3)2; 

-CO-C,.,o alkyl; 

-CO-CMi|.,oallgrt 

-N3; 

-aiyl; 

-heteroaiyl; 

-heterocyclyl; 

-CO-aiyl; and 

-CO-heteroaiyl; 
each R3 is mdependently H or Cmo alkyl; 
each Y is mdependently -O- or -S(0)o.2S 
ni8 0to4;and 

csach Rpiwent is independent^ selected ftom the group consisting of Cj.h 
aDqrl, Ci.jo alkoxy, l^rdroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt dieieo£ 
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22. A phaimaceutical composition comprising a therapeuticaDy effective amount of a 
compound or salt of claim 1 and a phannaceutically acceptable earner. 

23. A pharmaceutical composition conqmsing a therapeutically effective amount of a 
5 compound or salt of claim 10 and a phaimaceuticany acceptable carrier. 

24. A pharmaceutical compositioii conqirising a therapeutically effective amount of a 
compound or salt of claim 17 and a phamiaceutically acceptable carrier. 

10 25. A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

26. The method of claim 25 wherein the cytokine is IFN-cu 

15 27. ' A method of inducing cytokine biosynthesis in an animal comprising administermg 
a therapeutically effective amount of a compound or salt of claim 10 to the animal 

28. The method ofclaxm 27 wherein the cytokine is IFN-GL 

20 29. A method oftreating a viral disease in an ammal comprising administering a 
ttieiapeutically effective amount of a con^raund or salt of ckdm 1 to the animal. 

30. A me^od of treating a neoplastic disease in an animal comprising administering a 
therapeuticaily effective amount of a compound or salt of claim 1 to the animal. 

25 

31. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount ofacoaqx)und or salt of claim 10 to the animal 

32. A method of treating a neoplastic disease in an animal comprising administering a 
30 Oerapeutically effective amount of a compound or salt of claim 10 to Oe animaL 
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33 Aznetbodofindacingcytokinebiosymhesismanaiunmlc™^ 
attenputically effective amount ofaconqwund or sdt of chimniofe 

34. ITie method of claim 33 wherein tbe cytokine is IFN-a. 

35. A method oftreating a vinU disease in an animal comprising administer 
. ftciapeutically effective amount of a compound or saltof claim 17 to flie ammal 

36. A method of treating a neoplastic disease in an animal comprising administering a 
Iheiapeutically eflFective amomit of a compound or salt of claim 1 7 to the animal. 

37. A conq;)ound of die formula (V): 



15 



20 



25 




wherein: 



X-O-R, 
(V) 



X is -CHR3-, -CHRj-alkyl-, or -CHRj-alkeigd-; 
Ri is selected fiom tiie group consisting ofi 

-heteroaryl; 

rheterocydyl; 

-R^- heteroaryl; 

-Rr-heterocyclyl; and 

■(CHj),.,o-OC-R,o; 

Si is selected fixMu the group consisting of: 
^IydrogeI^ 
-aDgrl; 
-alkenyd; 
-aiyl; 



109 



wo 02/46193 



PCTAJS01/467a4 



-heteioaiyl; 
-heterocyclyl; 
-alkyl-Y-aD^l; 
-alkyl-Y-alkcnyl; 
5 -alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from ibt group consistiiig o£ 

-halogen; 

10 -N(R3)2; 

<:0-N(R3)2; 

-CO-Ci-io alkyl; 

<:0-0-Cmo aUcyl; 

-N3; _ 
15 ' -aiyl; 

-heteroaiyl; 

-heterocyclyl; 

-CO-aiyl;and 

•CO-heteroaxyU 

20 

R4 is alkyl or alkenyl. which may be intemiptedby one or more-O- 
groups; 

each Hi is independently H or C|.|o alkyl; 
Rio is hetinoaryl or heterocyclyl; 
25 each Vis independently -O- or -S(0)o-2S 

n is 0 to 4; and 

each R present is independently selected from flie group consistmg of Cmo 
alkyl, Cmo aOcoxy, hydroxy, halogen and trifluoromethyl; 
or a phaimaceutically acceptable salt hereof. 

30 
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38. A compound of the fonnula (VI): 




wherein: Xis-CHR3-,^HR3.aIkyl-.or><m3-alkenyls 
Ri is selected ftom the group consisting of: 
-heteioazyl; 
-l^terocydyl; . 
-R4-heten)aryl; 
-R4-heterocyclyl; and 
-{CH2)mo-(>C-R,0; 

Ri is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-ar}4; 

-heterbatyl; 
-heteiocyclyl; 
-alkyl-Y^l; 
-alkyl- Y-aDcenyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
fr^om the group consisting o£ 

-OH; 

-halogen; 
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-CO-N(R3)2; 
-CO-Ci-ioaDcyl; 
-CO-O-CuioalkyU 
-N3; 

5 -aiyi; 

-heteioaiyl; 
-heteiocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

10 R4 isalkyloTalkenyl,whichmybemteimptedby oneormore'-O- 

groups; 

each Rj is independently H or Cmo alkyi; 
Rio is heteroaiyl or heteiocyclyl; 
each Y is independently -O- or -S(Q)(^r; 
15 iiis0t64;aiid 

each R present is independently selected from the gn)tip consisting of C^o 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoiomethyl; 
or a phaimaceutically acceptable salt 4iereo£ 

20 39. A conq>ound of tile formula (Vm): 

N— (COOR;)! 




cm 

wbmin: X is -CHR3-. -CHRa-alkyl-, or-C3IRralkenyl-; 
25 Ri is selected from the group consistnig of: 

-heteroaiyl; 
-heterocyclyl; 
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-R4- heteroaiyl; and 
•lU-beterocyclyl; 
R2 is selected from Ae group consisting of: 
-hydrogen; 
-aDcyl; 
-aUcenyl; 
-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alky I- Y- aUcenyl; 
-alkyl.Y-aryl;and 

- aDqrl or aUcenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-CMoaUcyl; 

-CO-O-CwoaDcyl; 

-N3; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

R4 is aDcyl or aUcenyl, whichmay be intenuptedby oneormore-O- 
groups; 

each R3 is independently H or Cmo alky]; 
each Y is independently -O- or -S{0)o.2-; 
n is 0 to 4; 
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each R present is independently selected from the group consisting of C|.io 

alkyl, Cmo alkoxy, hydroxy^ halogen and tiifluoromethyl; and 

R7 is fert-butyl or benzyl; 

or a phain:iaceutically acceptable salt thereof. 

40. A compound offtefoxmula (DO 




wherein: X is -CHR3-, -CHRs-alkyl-, or -<aiR3-alkenyls 
R] is selected fiom Oe group consistfaig of: 

-heteroaiyU 

-heterocyclyl; 

-Rr-hetBToaxyl; and 

-Rr-bfitBTOcycly^ 
R2 is selected fiom tibe group consisting of. 

-hydrogen; 

-aDcyl; 

-aOcenyl; 

-aryl; 

-heteroaxyl; 
-heterocyclyl; 
.«IIqrl-Y-alkyl; 
-alkyl-Y-alkeayl; 
-alli7l-Y-aiyl; and 



114 



wo 02/46193 



PCT/USOl/46704 



10 



15 



20 



25 



30 



-alkyl or alkenyl substituted by on or mote substhuents selected 
from Ifae grot^ consistmg of: 

-01^ 

-halogen; 

-N(R3)i; 

-CO<:,.,oallqrl; 

-C0-0-C,.,oalkyl; 

-Nj; 

Huyl; 

-heteroaiyl; 
-hetero<^ly^ 
-CO-aiyl; and 
-CO-heteroarji; . • 

R4 is alkyi oralkenyl. whichm«y'l4 mtenuirtedby one orm^ 
groups; 

each Rs is independenfly H or Ci.io alkyl; 
each Y is independently -O- or -S(0)im-; 
Iiis0to4;and 

each Rpresent is mdependently selected from the group consisting of C,.,o 
alkyl, Ci-io aUcoxy. byimxy, hatogen and tiifluoromethyl; 
or a phanuaceutically accqjtable sab thereof. 

41. ApharmaccuticalcompodtioncomprisingatheiapeuticallyeflFectiw 
compoundorsdt of claimlSandapharmaceutically acceptable c«^^ 

42. A method of inducing cytokine biosynthesis in an animal comprising admmistering 
atheiapeudcallyeflSsctive amount ofacompound or salt of claim 18totheanimaL 

43. The method ofclaim 42 wherein die cytokine is IFNhx. 
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44. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a con^und or salt of claim 18 to the animal 

45 . A mefliod of treating a neoplastic disease in an animal comprising administering a 
5 therapeutically effective amount ofaconq)ound or salt of claim 18 to ttie animal 

46. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a pharmaccutically acceptable carrier. 

10 47. A method of inducing cytokine biosyndiesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 21 to the animal. 

48. The method ofclaim 47 wherein the cytokine is IFN-ou 

15 49. A mettu>d of treating a viral disease in an animal comprising admisisteru^ 
therapeutically effective amount of a compound or salt of claim 21 to tiie ammal 

50. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animal 



20 



51. A compound of the formula (VII): 




(vn) 



25 



wfaecehi: 



ZisNHiorNOj; 

X is -<HR3-, -CHRa-attyK or -CHRa-alkenyl-; 
Rf is selected fiom the group consisting o£ 



•heteroaryl; 



-heterocyclyl; 
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-R4- heteioaiyl; and 
-R4-heterocyclyl; 

R4 is alkyl or alkenyl. which may be interrupted by one or more -O- 
groups; 

each K3 is independently H or Cuo al^l; 
iiis0to4;and 

each R present is independently selected fiom the group consisting of Ci. 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoiomediyl; 
or a phannaceutically acceptable salt fliereof. 



52, A compound of the formula (XUV): 



X is -CHR3-, -^aiRa-allQrl-, or-CHRj-alkenyl-; 



-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 

-heterocycl^ 

-alkyl-Y-alkjd; 





R2 is selected fiom the group consisting of: 
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-alkyl-Y-aDcenyl; 
-alkyl-Y-aryl; and 

- aOcyl or alkenyl substituted by Cfne or moxe substitueots selected 
from the group consisting of. 
5 OH; 

-halogen; 

^0-N(R3)2; 
-CO-Ci.io alkyl; 
10 -C&O-C wo alkyl; 

-N3; 
-aryl; 

-heteroaiyl; 
-hctciocyctyl; 

15 -CO-aiyl;Msd 

-CO-heteroaiyl; 

R4 is alkyl or alkenyl, which may be intecrapted by one or more -O- 
groups; 

each Ra is mdependenfly H or Cmo alkyl; 
20 each Y is independently -O- or -S(0)(«-; 

n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromediyU 
or a phamiaceutically acceptable salt ttiereof 

25 
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